
  

Identification and Assessment of Risk Factors  

Associated with Cutaneous Leishmaniasis  

in Northwestern Yemen 

 

A Thesis 

 

Submitted for the Award of Ph. D. Degree in Science 

 (Zoology-Parasitology)  

 

By 

 

Nabil Mohammed Yahya Mogalli 

M.Sc.of Zoology- (2012) 

Supervised By 

 

 

Prof. Bahira Mahmoud El Sawaf 

Prof. of Entomology 

Entomology Department 

Faculty of Science 

Ain Shams University 

 

Prof. Nadia Farid Ramadan 

Prof. of Parasitic Protozoa 

Zoology Department 

Faculty of Science 

Ain Shams University 

Dr. Shabaan Sayed El-Hossary 

Researcher  

Research and Training Center on 

Vectors of Diseases  

Faculty of Science 

Ain Shams University 

Prof. Hala Abdel Hamid Kassem 

Prof. of Entomology 

Institute of Environmental Studies 

and Research 

Ain Shams University 

Prof. Mishri Lal Khatri  

Prof. of Dermatology 

Dermatology Department 

Saudi Hospital at Hajjah 

 
Department of Zoology 

Faculty of Science 
Ain Shams University 

5102 

 

 





  

 

 

 

Committee of Supervision 

Student Name: Nabil Mohammed Mogalli. 

Thesis Title: Identification and assessment of risk factors 

associated with cutaneous leishmaniasis in north western 

Yemen  

Degree: Philosophy Doctor in Science (Parasitology)  

This thesis has been approved by: 

Prof. Nadia Farid Ramadan………………………… 

Prof. of Parasitic Protozoa 

Zoology Department 

Faculty of Science 

Ain Shams University 

Prof. Bahira Mahmoud El Sawaf…………………. 

Prof. of Entomology 

Entomology Department 

Faculty of Science 

Ain Shams University 

Prof. Hala Abdel Hamid Kassem……………………  

Prof. of Entomology 

Institute of Environmental Studies and Research  

Ain Shams University 

Dr. Shabaan Sayed El-Hossary……………………… 

Researcher  

Research and Training Center on Vectors of Diseases 

Faculty of Science 

Ain Shams University 

Prof. Mishri Lal Khatri ……………………… 

Prof. of Dermatology 

Dermatology Department 

Saudi Hospital at Hajjah 

 





  

 

 

 
 

 

قُ لْ إِنَّ صَلاتِي وَنُسُكِي وَمَحْيَ ايَ      
وَمَمَاتِي لِلَِِّّ رَبِّ الْعَالَمِينَ لاَ شَريِكَ لَهُ  

 وَبِذلَِكَ أمُِرْتُ وأَنََ اْ أوََّلُ الْمُسْلمِِينَ  
 صدق الله العظيم                   

 (061-065ية  الآنعام )سورة الأ                                           
 
 

 





  

 

Declaration 
I hereby declare that this thesis is my own work 

and effort and that it has not been submitted 

anywhere for any award. Where other sources of 

information have been used, they have been 

acknowledged  

Signature:……………………….. 

Date:……………………………. 





Table of contents 

Table of contents  
 

Page 

No.  
 

No 

i Acknowledgements..................................................  

iii Abstract ……………….................………………..  

v List of tables …………...........……………………  

vi List of figures………………………………...........  

1 Introduction…………………………………….... 1 

4 Aim of the work ………………………...........….. 2 

5 Review of Literature……………….........………. 3 

5 Leishmaniasis…………………………………….. 3.1 

7 Taxonomy of leishmania.......................................... 3.2 

7 The sand fly vector ……………………………….. 3.3 

10 The reservoir host ……………………………...… 3.4 

14 Life cycle of Leishmania………………………..… 3.5 

16 Identification of Leishmania by PCR……………. 3.6 

18 Identification of Leishmania in Infected Sand flies 

by PCR………………………………………. 
3.7 

19 Risk factors for the increasing of leishmaniasis in 

the world................................................................... 
3.8 

22 Risk factors for the increasing of leishmaniasis in 

Yemen…………………………………………… 
3.9 

22 Leishmania in Yemen............................................... 3.13 

24 Reservoir hosts in Yemen…...…………………..... 3.11 

25 Sand flies in Yemen……………………………….. 3.12 

26 Materials and Methods……...……………………. 4 

26 Study area…………………….…………………… 4.1 

26 …………......... Description of the Studying areas 4.1.1 

27 Topography of Hajjah……………..….......…….. 4.1.2 

31 Epidemiologic background……………….……… 4.2 



Table of contents 

32 Collection of samples from human subjects…...... 4.2.1 

32 Collection of samples from suspected mammals... 4.2.2 

34 Collection and identification of sand flies……..… 4.2.3 

37 Identification of sand flies...................................... 4.2.4 

40 Microscopic examination of mounted smears….. 4.3 

40 Extraction of DNA from Leishmania..................... 4.4 

44 Identification of Leishmania species……….…… 4.5 

46 Electrophoresis using agarose gel…………...…… 4.6 

49 Results……………………………………………... 5 

49 Collection of samples from cutaneous 

leishmaniasis patients…………………………….. 
5.1 

53 Microscopic examination of smear………………. 5.1.1 

53 Leishmania species. molecular typing................... 5.1.2 

55 Mammals suspected as reservoir of  cutaneous 

leishmanaisis………………………………………. 
5.2 

58 PCR of mammalian smear samples………….….. 5.2.1 

59 Collection of sand flies……………………………. 5.3 

59 Identification of sand flies collected by sticky 

traps………………………………………………... 
5.3.1 

63 Distribution of sand flies at different altitudes…. 5.3.2 

66 Seasonal abundance of sand flies at different 

altitudes………………………………………….… 
5.3.3 

67 Density of the Phlebotomus species at different 

villages………………………………………………. 
5.3.4 

69 Identification of sand flies Collected by CDC light 

traps… 
5.3.5 

71 Leishmania DNA detection from sand flies by 

PCR……………………………………………….… 
5.3.6 

73 Discussion………………………………………….. 6 

83 Recommendation…………………………………... 7 

84 Summary……………………………………………. 8 

89 References………………………………………..… 9 

 13 الملخص العربي ….……………………………………… 

  المستخلص…………………………………………… 

 



Acknowledgement 

i 

 

 

. 
In the name of Allah, first of all I would like to thank Allah 

who allowed and helped me to accomplish this work and only by his 

will everything can be achieved  

I extend my deepest gratitude and appreciation to Prof. Nadia 

Farid Ramadan for her advices, and generous guidance and 

immediate feedback with valuable comments as well as for her 

immediate response for any administrative issue. I am truly obliged 

for her kindness, maternal compassion, and constant support. Thank 

you very much! 

I would like to express my deepest thanks and everlasting 

gratitude to Prof. Bahira Mahmoud El Sawaf, for her kind 

supervision, and enthusiasm, guiding me through each step; she 

transfers her experience to me and guides me to the right way. I am 

grateful to her maternal compassion and constant support. Thank you 

very much! 

I would like to convey my profound gratitude and everlasting 

appreciation to Prof. Hala Abdel Hamid Kassem, for her guidance 

and advice, and feedback with valuable comments. Thank you very 

much! 

I am thankful to my supervisor Dr. Shabaan Sayed El-

Hossary for his guidance, and training of sand fly identification. He 

helped me throughout all laboratory steps. Thank you very much! 



Acknowledgement 

ii 

 

I am thankful to my supervisor Prof. Mishri Lal Khatri, for 

his guidance and help in collecting human sample. Thank you very 

much! 

I would like to thank the staff members of Naval Medical 

Research Unit 3. Three for providing the laboratory facilities and 

for covering the samples analysis cost, I am grateful to all of 

(NAMRU-3) members. Thank you very much! 

I would like to thank the director of Saudi hospital at Hajjah 

and Dr Ahmed Hamad for allowing me to collect the samples. I am 

also grateful to all personnel of the hospital Thank you very much. 

 

My heartfelt thanks For Hajjah governorate Volunteers of 

Hajjah people who generously allowed us to use their clinical 

samples for laboratory study and those who gave us information 

during the house-to-house survey deserve  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



List of Tables 

iii 

 

Abstract 

The clinicoepidemiologic profile of 143 cases (93 males and 

50 females) with cutaneous leishmaniasis from Hajjah, Yemen was 

studied. Leishmania species identification was done for all cases by 

polymerase chain reaction- restriction fragment length 

polymorphism (PCR-RFLP). The bioptical material was scraped 

from both Giemsa stained and methanol fixed smears. The molecular 

characterization of Leishmania species revealed Leishmania tropica 

as the causative agent of CL in Hajjah, Yemen. Suspected reservoir 

hosts were caught from the study area dogs- mice- rock hyraxes- and 

bats. Liver, spleen, and skin smears were collected and examined 

microscopically and analyzed by PCR technique. No DNA of 

Leishmania parasite could be detected, which suggest an 

anthroponotic transmission by the sand fly bites. 

16 species of sand flies belong to two genera were identified Six 

Phlebotomus and ten Sergentomyia. The sex Phlebotomus species are 

important vectors of leishmaniases. PCR examination of 150 Phlebotomus 

female was negative for Leishmania DNA. These results can be 

considered as risk factors for the increased prevalence of cutaneous 

and visceral leishmanaisis, especially in the case of wars and armed 

confrontations. Which requires an integrated program of 

epidemiological survey in various governorates in Yemen, and a 

program for control the insect vectors and animal reservoir, and 

suitable treatment of patients. 
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