DIGESTIVE ENZYMES OF
THE SANDFKLY

Phlebotomus langeroni —
(DIPTERA : PSYCHODIDAE)

"\—-\o\\(o\.\} Y

4 A THESIS
5 92/ ~  Presented for the award
- L A of the Degree off~ 777

K

Doctor of Philosopthy

ey

|z BY

. -
P

i

?_,.

EBIESAM ABDEL-MONIM AHMED EL-KORDY

B.Sc. & M.Sc. it

-
- e

Department of Entomology
Faculty of Science
Ain Shams University ==~

1996

Central Library - Ain Shams University



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Central Library - Ain Shams University



Central Library - Ain Shams University



Thesis Examination Committee

NAME TITLE SIGNATURE

Supervisors:

- Prof. Dr. Bahira El Sawaf
Head of Entomoclogy Dept., Faculty of Science,
Ain Shams University.

- Prof. Magdi Gebril Shehata
Professor of Entomology, Faculty of Science,

Ain Shams University.

- Dr. Mcna Ahmed shoukry
Azsistant professor of Entomology, Faculty of

Science, Ain Shams University.
- Dr. Kamal Emam Kamel

Lecturer of Entomology, Faculty of Science,

Ain Shams University.

Central Library - Ain Shams University



Central Library - Ain Shams University



BIOGRAFHY

Place of birth Ralubiya Governorate
Date of graduation May, 1981 .
Degrees awarded B.Sc. in Entomology, Faculty of

Seience, Ain Shams University,
Egypt.

M.S3c. Degree in Entomology, 1989,
Faculty of Science, Ain Shams

University, Egypt.

Occupation Research Assigtant in the Resgearch
and Training Centre on Vectors of
Digeases, Aln Shams University,
Egypt .

Date of registration 14/12/1982.
for the Ph.D.

Central Library - Ain Shams University



Central Library - Ain Shams University



ACKNOWLEDGEMENTS

I wish to express my sincere gratitude to my
supervisors for their help for critically reviewing this
mapuscript, and for their excellent technical assistance
throughout the period of this study, namely Prof.Dr.
Bahira El sawaf, Head of Entomology Dept., Faculty of
'm7“8hams University and the Director of
Research and Training Centre on Vectors of Diseases , Aln
Shams University ; Prof.Dr. Magdi Gebril Shehata ,
Professor of Entomelogy, Entomology Dept., Faculty of
Science, Ain Shams University ; Dr. Mona Ahmed Shoukry,
Assistant Professcor of Entomology, Entomology Dept.,
Faculty of Science, Ain Shams University and Dr. Kamal
Emam Kamel , Lecturer of Entomology, Enktomelogy Dept.,
Faculty of Science , Ain Shams University.

Special appreciation is due to Dr. Rod Dillon, the
Natural History Museum , London, UK. who shared in
suggesting the workscope, outlined the scheme of the
study, for his help during this study and for offering me
his valuable time.

The present work has been carried out through the
academic link between the Research and Training Centre on
Vectors of Diseases, Faculty of Science, Ain Shams
University and the Natural History Museum , London, UK.
The research visits to London were funded by the British
Council.

My deepest thanks to Dr. Magdi Gebril Shehata,
Egyptian cocrdinator in the link, Faculty of Science, Ain
Shams University and Dr. Richard Lane, London coordinator
in the link, the Head of the Dept. cof Entomology
Natural History Museum, nLondon, UK.

, the
, who gave me the
chance to work through the link.

Central Library - Ain Shams University



T also would like to express my thanks tao all sraff
members of the sandfly group at the Research and Tvraining
Centre on Vectors of Digeases Ain Shams
University, Egypt, and the technical team at the Natural
Higtory Museum, London.

Special appreciation ig  due te Dr. Perer
Billingsley, Bioleogy Dept., Imperial college, London,
UK., for provision of the mosquitoes, Anopheles
atephensi.

Special appreciation is due to Dr. Julian FEdwards
stience officer in the British Council for his effort
through the Scientific link.

Central Library - Ain Shams University



TABLE OF CONTENTS

Page
ABSTRACT . . .. ..\l it i
List Oof tables. ... .. it i e e et 1
Ligt of figures. .. .. .. . i i e e e v
I. INTRODUCT IO . .« .t it it e ittt st e s m e gt 1
IT. LITERATURE REVIEW. . ... ... . .. e i 4
Glycosidases. ... ... . 4
The feeding respeonse of sandfly to sugars........ 11
Probeases . i e e e 21
I11. MATERIALS AND METHODS . .. .. .. i it oimae e s 28
L. INBeCEB . (.o it e e e e e e e 28
2. Bleood feeding of sandflies. ... ... . ... ... ....... 28
3. Sugar feeding of sandflies...................... 28
4. Preparation of midgut homogenate................ 29
5. ENZYyMe ASSaYE. . ...t ittt i i e e e e e 29
5.1. Glycosidases. ... ... i 29
5.1.1. Kinetic method...................... 29
5.1.2. Endpoint method......... ... ... ..., . 30
6. Optimizing the assay for o-glucosidase..........31
6.1. pH optima.. ... ... ... .. i 331
6.2. Substrate concentration.................... 31
6£.3. Stability of o-glurosidase................. 31
6.4. Metabolic inhibitors of a-glucosidase...... 32
7. Location of o-glucosidase activity.............. 1z
Membrane bound o-glucosidase.................... 32
9. Separation of o-glucosidase by using
igcelectrofocusing technique. ... ... ... ... ....... 33
10. PYoteldnl @8Bay. ... .ot it eaie i a3
11. Bicincheninic acid (BCA) protein assay......... 34
12, Blood meal profile. . . . ... ... . .. ... ... ... ... 34

Central Library - Ain Shams University



13. Sugar meal profile. . ... ... ... ... ... . 35
14. Estimation of f-glucosidage............. ... ..... 35
15. Estimation of o-galactosidase..................35
16. Estimation of A-galactosidase.................. 36
17. Induction of fF-galactosidase. . . ................ a6
18, Bstimation of o wmannosidase. . ... ... .. L. 36
19, Estimation of g-amylase. . ...... ... ... 37
20. The feeding response of P.langeroni tCo sugars. . 37
21, Proteases . . . ... e e e e g
21.1. TErYDPSIT BESAY . vt o vttt e e e 3g
21.2. Aminopeptidage ASBAY . « .t v vt s 3g

22. Treatment of yesults.. ... ...... ... . ... . ... ..., ig
IV . RESULT S, . . e e e e e e e e e e 40
1. o-glucosidagse. ... . i e e e e 40

1.

[

1. Optimization of the technigue for estimation
of a-glucosidase. .. .. .. . e 40
1.1.1. The optimal pH of a-glucosidase...... 40

1.1.2. Effect of substrate concentraticn on

enzyme activity...... ... .. ... ... ... 40
1.1.3. The stability of enzyme at 4 and

B 43
1.1,4. Inhibiticn of a-glucosidase activity

Post sugar meal., .. ..o e e 41

.2. The activity cof a-glucosidase in.P. langeroni

and other reference insectg

................ 46
.3. Localization and changes in activity of.. ...
¢-glucosidase in the midgut.............. ... 47
.4, Membrane bound o-glucosidase................ 49
.5. Separation of w-glucosidase by using........
igoelectrofocusing technique................ 53
¢, Detfermination of protein comtent. .. ... . ... .. 53

Central Library - Ain Shams University



1.7. o-glucongidase activity during biood meal....

Aigestion. .. ... . e e 56
1.8. w-glucosidase activity during sugar meal.....
AIgeStion. . . i e e e s 60
1.8.1. Sucrose meal.... ... iimnniininanns 60
1.8.2. Glucose meal ... .. .. ... it onaeaanen 60
1.9. The feeding response of P. langeroni to ..., ..
SUGAT S . . o vt i e i it e e e e e e e e e e e 63

1.10. The activity of a series of glyccosidases in..

the midgut of sandfly... ........... .. ... ... 66
P e ] ol T T - 67
2.1. Induction of trypsin post blood meal........ 67
2.2, Induction of aminopeptidase post blood. ...
meal . .. e e 70
V. DISCUSSION AND CONCLUSTIONSG. . ... . .. i e e e 73
VL. SUMMARY . . e e e e e e 92

VII. LITERATURE CITED
ARABIC SUMMARY

Central Library - Ain Shams University



Central Library - Ain Shams University



