W)

s

/.W
//u
\
\e

\e
\s

s

.N \
4/
\
a4\
//\n
\
\ .J..
L)

KS/

o8 B ) gu



ﬂedz’catz'on

Jo those who inkabit the un favourable habitats struqghing under
favourable envirenmental conditions for disease vectors to breed
Jreely and provide them with untapped peols of infections and
suffers. Jo those who conceal their complaints and tears bekind
their disabifitios to reach a nearest public health centre. Jo those
who are victims of mosquite hites I dodicate this work for them.

mfroujlfout my fife to those persons who have always been there
during those difficult andtiring times. F would fiks to dodicate this
thesis and everything I &o to my dearest parents , brothers , sisters
and daughtors. In addition to them I have afways been surrounded
by strong supportive women. I would not bo who I am today without
the Jove and support of my W#E Neimat and daughters ﬁr their
Jatience and contributions to my fife will be ﬁﬁ‘ ﬁreyer.



Acknowledgement
| am conscious of my debts of gratitude to acknowledge all who

participated in the research from its start to resolution. First of all 1 would
like to record my indebtedness and gratitude to my supervisor professor
Awad Kbhalafalla Taha for his keen and continued interest , inspiration |,
sustained guidance and for providing constant support , encouragement and
generously looking after the whole research exercise in spite of his very
busy schedule.

lam highly indebted to professor A.G.T.Babiker who helped me to go all the
way to what | am today , and also for his encouragement and support . lam
also grateful to my co- supervisor Dr. Seif Eldin Mohamed Khair Hag
Ahmed for his following up and guidance.

lam also highly indebted to professor Abdalla Abdel-Rahim Satti of the
ENRDRI , National Research Centre , for helping , providing laboratory
equipments , facilities , plant materials and extraction of my studied plants ,
also their unfailing help in provision during the extraction operations and
their ideas to push the workforward . lam also grateful to Dr. Edriss , A.
Elsayed , Dr. Abdel -Monem Yousif and Mr. Bashar of the laboratory staff
for their help and support.

Also lam indebted to Prof. Awatif Ahmed Mohamed for her help in plant
material extraction . Special thanks and gratitude to Mr. Abdalla EI-Gasim
Elnayer , Muddathir and Suliman Abdel-Razaq Abdel-Rahman for their help
in the collection of the Balanites roots from Rufaa , forest.

Thanks are gratefully offered to Wad Al - Bushra family for their patience
and encouragement , and finally to my family , my wife Dr. Neimat for her
revicing the manuscript , her constructive criticism and support and also to

my daughters for their patience and sacrifice.



| am also indebted to Professor Azhary Omar Abdel-Bagi , the previous
Director of Kassala University and Dr. Eltayeb Mahamadain Abdalla , the
previous Head of the *“ Training and Higher Education Unit” and current
vice Director of the University , for their kind help and facilities provision.
Also , | want to extend my appreciation to the Ministry of Higher Education
of the Sudan for their help in financing to complete my study. | am also
indebted to Dr. Marium EI-Meharbi and Dr. Mazin Khalaf the Director’s of
“Zayed Complex for Herbal Research andTraditional Medicine ” at Abu
Dhabi , for their help and support. My gratitude and thanks are due to the
Staff of the “ National Laboratory of Public Health” of the Sudan ““ Stak
Laboratory” Khartoum , Sudan. Also , my appreciations and thanks are
offered to Dr. Hayder Ali , the Director of Malaria Training Centre at Sennar
, Tor his kind help and provision of mosquito eggs . Also , my thanks and
appreciations are for Dr. Nadir Bannaga and his staff of “The Centre of
Malaria and Lieshmania Control” at Kassala , Eastern Region. lam indebted
to Dr. Abdel Wahab Abdalla of the Faculty of Agriculture , U of K, Dr.
Adam Ali Ishag , Faculty of Agriculture and Ntural Resources , U of
Kassala , Dr. Salah Abdel-Rahman Elturabi of the ARC,Shambat Station and
Dr. Mohamed Abdalla Abdel-Magid of the “ Malaria Control Unit at Al-
Fetaihab , for their help and support in the statistical analysis of the data of
this study. Also , my gratitudes are due to Dr. Ibrahim Hasaballa and Dr.
Isam Eldin Muzamil and their colleages of the Malaria Control Unit for their
help and support. lam also indebted to Malaria Control Unit of the
Municipality of Khartoum North and Soba Malaria Control Unit for their
help and support. Profuse thanks are due to Mr. Mohamed Osman Eldaw of
the Social Services and Farmer’s Union of NHAPC , for their help and

support.



Abstract

The study was conducted to evaluate the larvicidal activity of aqueous
and organic solvent extracts of four indigenous plant species in Sudan , root
of Balanites aegyptiaca (L) Del. (Higleeg) , shoots of Solenostemma argel
Del Hyne ( Argel) , leaves of Eclipta prostrata L. (False daisy , Swamp
daisy , eclipta) , and seeds of Azadirachta indica A . Juss (Neem) , against
larvae of three predominant mosquito species , Anopheles arabiensis , Culex
quinquefasciatus , and Aedes aegypti , vectors of many important diseases in
Sudan.

Larvae of each mosquito species were firstly treated with aqueous extracts of
each of the four above mentioned plant species . Then the same numbers of
larvae of each mosquito species were put under bioassay testing of
methanolic extracts of Balanites aegyptiaca , Solenostemma argel , and
Eclipta prostrata , and hexane extract of Azadirachta indica seeds.The
synthetic organophosphorous larvicide , Abate® (Temephos) , was used as a
standard .

Statistical analysis showed significant differences between the tested
concentrations of each plant , mostly with activity increases progressively
with dosage rates . The root aqueous extract of Balanites aegyptiaca , gave
the best larval mortality results of the three mosquito species which was
comparable with that of the standard larvicide Temephos , and showed LCs
of (0.000357ml/L) for Anopheles arabiensis, followed by(0.001335 ml / L)
for Culex quinquefasciatus , and lastly (0.001542 ml / L) for the Aedes
aegypti. The highest concentration ( 500 ppm) of the root aqueous extract
caused 100% larval mortality of the three mosquito species after 24 hours ,
which was comparable with that of the standard larvicide Temephos.

The methanolic extract of Balanites aegyptiaca caused LCs, of 0.00 0 028 ml
/L for Anopheles larvae , 0.000313 ml /L for Culex larvae and 0.001227 ml /
L for Aedes larvae , respectively.Also,the highest concentration (500 ppm)
of this extract caused 100% mortality of the larvae of the three mosquito
species after 24 hours , which was a comparable result with that of the
standard larvicide Temephos.



The Hargal shoot water extract showed also good results against the larvae
of the three mosquito species compared with that of the standard larvicide ,
and showed an LCs, of (0.008748ml/L) for Aedes aegypti , ( 0.002706 ml /
L) , and ( 0.002568 ml / L) for Anopheles arabiensis , and Culex
quinquefasciatus larvae , respectively. The highest concentration of this
extract (750 ppm) , caused 100% larval mortality of the three mosquito
species after 24 hours ,which was comparable result with that of the standard
larvicide Temephos.

The methanolic extract of Hargal leaves gave comparable effects on the
three mosquito species and showed LCso of ( 0.001905 ml /L ) for Aedes
aegypti,(0.001463 ml /L) for Anopheles arabiensis and ( 0.001479 ml / L)
for Culex quinquefasciatus larvae , respectively

Aqgueous extracts of Eclipta prostrata at the highest concentration (2500
ppm) gave more than 70% larval mortality of the three mosquito species
after 24 hours.The probit analysis for the aqueous extract of the plant
showed LCso of (0.003862 ml / L) for the Aedes aegypti , (0.004151 ml /L)
for Anopheles arabiensis and (0.004343 ml / L) for Culex quinquefasciatus

mosquito larvae.

The methanolic extract of Eclipta prostrata leaves, caused more than 90%
larval mortality of the Anopheles arabiensis and Culex quinquefasciatus and
78.8% of the Aedes aegypti mosquito species, respectively, after 24 hours
and showed an LCs, of (0.002241 ml /L) for the Aeds aegypti , (0.001251 ml
/ L) for the Anopheles arabiensis and (0.001345 ml / L) for the Culex

quinquefasciatus larvae .

It was also observed that , solvent extract of the plant leaves was more
active on the larvae of the three mosquito species than the aqueous leaves

extract.



Neem seed aqueous extract at the highest concentration gave mortality
percentages, ranging between 80% -98% against the larvae of Aedes aegypti
, Anopheles arabiensis and Culex quinquefasciatus , respectively , which
are comparable results with that of the standard larvicide Temephos on the
larvae of the three mosquito species .The LCs of this extract was found to
be (0.00 8732 ml /L) for Aedes aegypti , (0.003942 ml / L) for Anopheles

arabiensis and (0.008699 ml / L) for Culex quinquefasciatus , respectively.

Neem seed hexane extract gave comparable results on the larvae of the
three mosquito species with regard to the increased time of exposure . It was
observed that , in the case of exposing mosquito larvae to hexane extracts of
Neem seed , the larval mortality percentage increased progresively with
longevity of time . Moreover, solvent extracts of Neem seed in general were
highly effective than aqueous extract.

The highest concentration of Neem seed hexane extract , gave 87.5% , 99.8%
and 98.25% larval mortality of the Aedes aegypti, Anopheles arabiensis and
Culex quinquefasciatus , respectively after 24 hours . Application of the
probit analysis showed an LCs, of (0.002641 ml /L), (0.004932 ml /L),
and (0.003323 ml / L), for the Aedes aegypti , Anopheles arabiensis , and

Culex quinquefasciatus mosquito species, respectively.

The detected superior insecticidal activities of Higleeg root water and
methanol extracsts after the bioassay on mosquito larvae are due to
presence of these bioactive compounds as saponin triterpene , flavonoids
that were normally found in the different parts of the tree.

Phytochemical test of the shoot aqueous extract of Solenostemma
argel revealed the presence of various chemical groups at variable

levels. Polar and intermediately polar ingredients were shown in wide

xi



ranges . Alkaloids , saponins , flavones and amino acids were the major
chemicals detected. Methanol extracts of the plant revealed more or less
the same previous compounds , plus some embedded trace amounts of
tannins , sterols and triterpenes . The detected groups were different

according to the type of the extracts ( viz., water , methanol).

Laboratory analysis of the aqueous extract of the leaves of Eclipta
prostrata , revealed the presence of biologically active secondary
metabolites such as saponins , phytosterols , phenols , flavonoids ,
tannins, terpenoids and carbohydrates. Besides , there were other
phytochemicals estimated but were present only in very low
concentrations. The methanolic extract yielded tannins , flavonoids
coumestans,saponins and alkaloids , etc.,.

In the present study , it can be concluded that , the results of
the tested plant extracts against the larvae of the 3 mosquito species
showed that , root extracts of Balanites aegyptiaca were found to be
most toxic thus have the highest larvicidal potency on the larvae of
the three mosquito species , even when tested at the lowest
concentration (40 ppm) , which credited Balanites aegyptiaca root
extracts to be superior upon all the other tested plant extracts |,
moreover , the order of larvicidal potencies among the tested plant
extracts was roots of Balanites aegyptiaca > shoots of Hargal >
neem seed > leaves of Tamr Al-ghanam.

xii
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