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ABSRACT

Ticks are one of the most significant factors of global veterinary importance and regarded as
the most important vectors of livestock parasites causing significant economic losses. The
commonly available synthetic aacaricides rapidly degrade after application yet have a long
residual effect on the environment, are expensive and not locally readily available to local
farmers.

This experimental study was motivated by the need to develop a complementary and alternative
cheap but effective and safe plant-derived acaricide for use in the control of ticks and tick-
borne diseases. The study was specifically aimed at determining the mortality rate of Ixodidae
ticks when exposed to the Azadirachta indica leaf extract under different concentrations to
identify the concentration that causes the highest mortality rate.

Trials were conducted in the Busitema University Arapai campus laboratory for a period of 72
hours in the month of October with treatments of Azadirachta indica leaf extract at
concentrations of 20%, 10% and 5%, positive control was cypermethrin and a negative control
was distilled water to test their acaricidal efficiency. Concentrations of the extract had
significant differences in acaricidal efficacy with P value <0.0001 (alpha 0.05). 20% and 10%
concentrations causing the highest tick mortality rate of 90% and 75% respectively with no
significant difference (P value 0.5846) while 5% concentration of extract showed efficacy of
55% not significantly different from the positive control (cypermethrin) with 70% efficacy;
Distilled water had no effect mortalities recorded.

Azadirachta indica leaf extract has acaricidal properties for control of Ixodidae and

environmentally friendly thus a viable option for tick control.



DECLARATION
I, KIBIKYO JOSEPH, affirm that this dissertation is to the greatest of my knowledge my
exertions. It has never been submitted to any institution of learning for the award of Graduate,

Undergraduate, Diploma, or Certificate program.

KIBIKYO JOSEPH

BU/UP/2017/196



APPROVAL

The entire work relating to this research dissertation development, implementation and report
writing has been done by KIBIKYO JOSEPH under the supervision of Dr OMADANG
LEONARD and has met all the necessary Busitema University guidelines for research; |
therefore, approve it for submission to the Department of Animal Production and

Management of Busitema University.

Dr OMADANG LEONARD

Department of Animal Production and Management
Busitema University- ARAPAI Campus
(RESEARCH SUPERVISOR)



DEDICATION
To God almighty, for the power in His word and His ability to keep me alive to see this

accomplishment, He’s granted me good health, cared for, and protected me through this entire

period of my course. | truly believe that without God | am nothing.

To my lovely parents; you are great indeed, you taught me moral standards, commitment,
positive thinking, hard work and endurance at all times; these are elements | will always employ

for a throughout life.

Thank you very much the my dedicated research team for their guidance and sustenance.



ACKNOWLEDGEMENT

| acknowledge and thank the research team specifically Dr OMADANG LEONARD my
research supervisor, who guided me during the compiling of this research dissertation. Thank
you very much for your commitment and constant support in ensuring that | produce this

eminent result.



ABBREVIATIONS
%

ANOVA
°C

CRD
CVv

E.Q.

Etc.

Percentage

Analysis of Variance

Degrees Centigrade.
Completely Randomized Design
Coefficient of Variation

For example

And so on



Table of Contents

AABSRACT ettt bt b e E e Rt eR e bt b e e b e e Ee e R et e be e nbe e bt e nanennbeens i
DECLARATION ...ttt bttt ettt et b e s bt e s bt e s hb e s st e e ke e be e beesbeeebeeebneanneenbeens i
APPROWVAL ..ttt bttt b e bt h ekt a bbb e bt e b bRttt nbe e nbe e nan e nre e i
DEDICATION ...ttt ettt h ettt b e s bt she e s a bt e e ke e a b e e bt e sbe e s b et e bb e e nbe e abe e sbe e sbeesnneenee iii
ACKNOWLEDGEMENT ..ttt sttt b et e e bt e bt e be e sbe e saeesaee e iv
ABBREVIATIONS ... bbb bbbttt b et s b b e et sbeene e besneenaenees v
1.0 CHAPTER ONE: INTRODUCTION ......ccotiitiiiititiiie sttt st st sne e 1
1.1 BACKGROUND OF THE STUDY ...ttt et sttt nne s 1
1.2 Statement 0f the ProDIEM ... et 2
1.3 GENETal ODJECTIVE ...t 3
1.3.1 SPECITIC ODJECTIVE ...ttt 3
1.4 RESEAICN QUESTION ...ttt bbbttt bbb n e 3
1.5, JUSTITICATION. ...ttt bbbt et b e e 3
1.6. Significance Of the RESEAICN..........ccci i 4
Yol o oL T SRR 4
2.0 CHAPTER TWO: LITERATURE REVIEW .......coiiiiiiii et 5
2.1 BACKOIOUNG ... .eiiiiieetie ettt sttt et e et e s beeae e besbe et e s beeseesbeebeesbesbeensentesneesreares 5
B - Vo [0 V2 OSSR TS 5
2 T N1 1 4 1T S 5
2.2.2. IMBEAMOIPIIOSIS. ... ettt ettt bbb bttt b e 5
2.2.3. COPUIRLION ...ttt bbb ettt bbb 6
2.2.4. Laying €ggs and GESTALION .........ccueriireieieiisisie sttt 6
2.2.5. Predisposition and Adaptations...........cccueiiiiirinerieieeees s 6

2.3. 1X0dIdaE MANAGEMENT. ...veiiiiie ettt be et be s be et e s be e b e st e ebeebesbeesbesteeneesreares 6
2.3.1 Host tolerance to Ixodidae, anti-ixodida vaccine and modification of the environment ....... 6
2.3.2 Ethno-botanical, Biological and chemical Measures ...........ccocvooeriiieie i 7

2.4. Acaricide tolerance iN UgaNnda...........cocv ettt nae e e enes 7
2.5. Medicinal plants used in iX0dida CONTIOL ............coiiiiiiniiiee e 7

Vi



2.6. Taxonomy and origin of AzandiraChta INAICA .............eoeiiiiiiiiiiir e 8

2.6.1. Morphology and habit of Azadirachta iNdICa............ccceceiriiriiiieieee 8
2.6.2. Acaricidal activity of Azadirachta iINdICa ...........cccerverieiiiiiirc s 9

2.7. The Analytical Techniques Of eXtraCtioN ..........ccccvviviiiiicic e e 9
2.7.1. EXIraction TECHNIGUES. .....viiieiiiiieeite sttt s et e et be e st e s te e e sbeeteenbesre e b e taeneesreanes 9
2.7.2 HYdrodiStilTAtioN .........cccoeiiiieiiiii ittt st st e te e sreenes 9
CHAPTER THREE: MATERIALS AND METHODS. ..ot 10
3.1. Description Of the STULY @r€a..........coiiieiiiiiiiire e 10
3.2 STUAY TESTIGN ...ttt h bt bbb e et e et b bt r e 10
3.2.1Study design fIOW SChEME. ..o s 10

3.3 EXPEIMENTAL DESIGN ...ttt bbbttt b e 10
3.4 SeleCtion OF SAMPIE SIZE ..ot 11
3.5 Infusion ion of Azadirachta indica leaf iNfUSION.............ccoeiiiiiiiii e 11
3.6 Collection of the Ixodidae from the aniMalS..............ccooiiiiiiiiii s 12
3.7 Application of infusion s 0N the IXOdIdae..........cccceviiiiii i 12
3.8, DA ANAIYSIS ...evtiteciie ettt et b et e Ee e r et e et e s reere e renreenrenre e 12
3.9 EtNICaAl CONSIABIALION.......ccuiiiiitiitcieetet ettt bbb e 13
3.10 Environmental CONSIABIALIONS. ........c..eveieiiieiiiiterteete ettt 13
3.11 ANTICIPATED LIMITATIONS ..ottt nnee e 13
O ] s U ] N 1 TS SRR PR TR 14
4.2 DISCUSSION ...ttt sttt bbbttt ettt e b e bt e et et e st e e nte e sbe e sbeesbeesreennbesnns 15
CHAPTER FIVE: CONCLUSION AND RECOMMENDATION ......cocoiiiiiniiiieieee e 18
5.1 CONCIUSION ..ttt b bbbt b bbbttt n e ns 18
5.2, RECOMIMENTALION ...ttt b bbbt bbbt n e ns 18
RETEIENCES.....c et b et r ettt 19
AADPENTICES. ...ttt h bbb bbbt R R R R b bR b bRt bR b bbb n e 23
PROPOSED BUDGET FOR THE RESEARCH.........ccoiiiiiieiesin s 23
PROPOSED WORK PLAN . ... .ottt sttt ssae e anbeanbeesteesnee s 24

Vii



viii



1.0 CHAPTER ONE: INTRODUCTION
1.1 BACKGROUND OF THE STUDY

Ixodidae are vectors of animal diseases that lead to decreased livestock production especially
in developing countries like Uganda where ixodidae control is not carried out effectively
(Nagda et al., 2003).

The Ixodidae lead to extensive losses to the producer through spread of disease which make
the livestock to reduce on the productivity of the affected animal, low fertility and also death.
This has made them one of the major economically significant ecto-parasite of cattle (Graf et
al., 2004).

Approximately 80% of the cattle in the world are infested with Ixodidae (Ghosh et al., 2007).
This has led to an estimated annual global cost associated with Ixodidae and ixodidae-borne
diseases ranging between13.9 to 18.7 billion USD(de Castro, 1997).

In Africa, loses brought about by Ixodidae and ixodidae-borne diseases were approximated to
be 7 billion USD (Dipeolu, 1989) which makes it a very big drawback to the livestock industry

in Africa.

In areas of central, East and South Africa ixodidae-borne diseases are the major constraint to
livestock especially cattle production especially on small holder farms of Central, East and
South Africa (Nyangiwe et al., 2018).

The Equatorial climate of Uganda favors the of livestock production and eventual prevalence
of the ixodidae population. Over 75% of the national cattle loses have been linked to ixodidae
borne diseases of which East Coast Fever (ECF), anaplasmosis, babesiosis and cowdriosis are

the most prevalent (Ocaido et al., 2005).

Due to the adverse effects of ixodidae infestation, farmers use acaricides to control the vector
but with little success. According to the Social-economic and livestock disease survey of
agropastoral communities (August 2005) it was established that 84.1% of the farmers control
Ixodidae by use of acaricides and 87.7% of them spray the acaricides on cattle of all age groups

using triazapentadiene yet there is still a persistent prevalence of ECF in the area.

The use of acaricide for tick control is expensive and inefficient because of its poor application.
Consequently, ixodidae has gradually developed resistance against the acaricide.



References

Abbas, R. Z., Zaman, M. A., Colwell, D. D., Gilleard, J., & Igbal, Z. (2014). Acaricide
resistance in cattle ticks and approaches to its management: The state of play. In
Veterinary  Parasitology (Vol. 203, Issues 1-2, pp. 6-20). Elsevier.
https://doi.org/10.1016/j.vetpar.2014.03.006

Abdisa, T. (2017). Review on Traditional Medicinal Plant and its Extract Effect on Tick
Control in Ethiopia Keywords * Ethiopia * Ethnoveterinary ¢ Acaricide * Tick * Repellent
* Traditional medicinal plant Review on Traditional Medicinal Plant and its Extract Effect
on Tick Control in Ethiopia. Review on Traditional Medicinal Plant and Its Extract Effect
on Tick Control in Ethiopia. J Vet Med Res, 4(4), 1082.
https://www.researchgate.net/publication/317037482

Anderson, J. F., & Magnarelli, L. A. (2008). Biology of Ticks. In Infectious Disease Clinics of
North America (Vol. 22, Issue 2, pp. 195-215). https://doi.org/10.1016/j.idc.2007.12.006

Avinash, B., Venu, R., Alpha Raj, M., Srinivasa Rao, K., Srilatha, C., & Prasad, T. N. V. K.
V. (2017). In vitro evaluation of acaricidal activity of novel green silver nanoparticles
against deltamethrin resistance Rhipicephalus (Boophilus) microplus. Veterinary
Parasitology, 237, 130-136. https://doi.org/10.1016/j.vetpar.2017.02.017

Biswas, K., Chattopadhyay, 1., Banerjee, R. K., & Bandyopadhyay, U. (2002). Biological
activities and medicinal properties of neem (Azadirachta indica). 82(11), 1336-1345.
https://about.jstor.org/terms

Blagburn, B. L., Spencer, J. A, Billeter, S. A., Drazenovich, N. L., Buder, J. M., Land, T. M.,
Dykstra, C. C., Stafford, K. C., Pough, M. B., Levy, S. A., & Bledsoe, D. L. (2004). Use
of imidacloprid-permethrin to prevent transmission of Anaplasma phagocytophilum from
naturally infected Ixodes scapularis ticks to dogs. Veterinary Therapeutics : Research in
Applied Veterinary Medicine, 5(3), 212-217.
https://europepmc.org/article/med/15578453

19



Brimecombe, R., & Limson, J. (2007). Voltammetric analysis of the acaricide amitraz and its
degradant, 2,4-dimethylaniline. Talanta, 71(3), 1298-1303.
https://doi.org/10.1016/j.talanta.2006.06.037

Cen-Pacheco, F., Ortiz-Celiseo, A., Peniche-Cardefia, A., Bravo-Ruiz, O., Lopez-Fentanes, F.
C., Valerio-Alfaro, G., & Fernandez, J. J. (2020). Studies on the bioactive flavonoids
isolated from Azadirachta indica. Natural Product Research, 34(24), 3483-3491.
https://doi.org/10.1080/14786419.2019.1579808

Cook, M. J. (2015). Lyme borreliosis: a review of data on transmission time after tick
attachment. International Journal of General Medicine, 8, 1.
https://doi.org/10.2147/1JGM.S73791

Cuevas, A., Febrero, M., & Fraiman, R. (2004). An anova test for functional data.
Computational Statistics and Data Analysis, 47(1), 111-122.
https://doi.org/10.1016/j.csda.2003.10.021

de Castro, J. J. (1997). Sustainable tick and tickborne disease control in livestock improvement

in developing countries. In Veterinary Parasitology (Vol. 71).

Dehuri, M., Mohanty, B., Dalei, M. K., Palai, S., Kuppusamy, S., & Hembram, A. (2022).
Phytochemical Analysis of Ethanolic extract of leaf of Azadirachta indica and in vitro
Acaricidal Effect against Rhipicephalus microplus. Ind J Vet Sci and Biotech.
https://doi.org/10.21887/ijvsbt.18.3.7

Dipeolu, O. O. (1989). RESEARCH ON TICKS OF LIVESTOCK IN AFRICA: REVIEW OF
THE TRENDS, ADVANCES AND MILESTONES IN TICK BIOLOGY AND
ECOLOGY IN THE DECADE 1980-1989. In Insect Sci. Applic (Vol. 10, Issue 6).

Drummond, R. O., Ernst, S. E., Trevino, J. L., Gladney, W. J., & Graham, O. H. (1973).
Boophilus annulatus and B. microplus: Laboratory Tests of Insecticides. Journal of
Economic Entomology, 66(1), 130-133. https://doi.org/10.1093/JEE/66.1.130

Ghosh, S., Bansal, G. C., Gupta, S. C., Ray, D., Khan, M. Q., Irshad, H., Shahiduzzaman, M.,
Seitzer, U., & Ahmed, J. S. (2007). Status of tick distribution in Bangladesh, India and
Pakistan. Parasitology Research, 101(SUPPLEMENT 2).
https://doi.org/10.1007/s00436-007-0684-7

20



Graf, J. F., Gogolewski, R., Leach-Bing, N., Sabatini, G. A., Molento, M. B., Bordin, E. L., &
Arantes, G. J. (2004). Tick control: An industry point of view. In Parasitology (Vol. 129,
Issue SUPPL.). https://doi.org/10.1017/S0031182004006079

Horak, I. G., Camicas, J.-L., & Keirans, J. E. (2003). The Argasidae, Ixodidae and
Nuttalliellidae (Acari: Ixodida): a world list of valid tick names. Ticks and Tick-Borne
Pathogens, 27-54. https://doi.org/10.1007/978-94-017-3526-1_2

Jongejan, F., & Uilenberg, G. (2004). The global importance of ticks. Parasitology,
129(SUPPL.). https://doi.org/10.1017/S0031182004005967

Kasaija, P. D., Estrada-Pefia, A., Contreras, M., Kirunda, H., & de la Fuente, J. (2021). Cattle
ticks and tick-borne diseases: a review of Uganda’s situation. Ticks and Tick-Borne
Diseases, 12(5), 101756. https://doi.org/10.1016/J.TTBDIS.2021.101756

Kilonzo, B. S., Ngomuo, A. J., Sabuni, C. A., & Mgode, G. F. (2001). Effects of Azadirachta
indica (Neem) Extract on Livestock Fleas in Morogoro District, Tanzania. In Insect Sci.
Applic (Vol. 21, Issue 1).

Kitaka, F. X., Oteng, A. K., & Kamya, E. P. (1970). Toxaphene-resistant ticks occurring on
cattle in Uganda: Boophilus decoloratus, Rhipi-cephalus evertsi and Rhipicephalus
appendiculatus. Bulletin of Epizootic Diseases of Africa, 18, 137-142.

Lundh, J., Wiktelius, D., & Chirico, J. (2005a). Azadirachtin-impregnated traps for the control
of Dermanyssus gallinae.  Veterinary Parasitology, 130(3-4), 337-342.
https://doi.org/10.1016/j.vetpar.2005.02.012

Lundh, J., Wiktelius, D., & Chirico, J. (2005b). Azadirachtin-impregnated traps for the control
of Dermanyssus gallinae.  Veterinary Parasitology, 130(3-4), 337-342.
https://doi.org/10.1016/j.vetpar.2005.02.012

Mordue, A. J., & Blackwell, A. (1993). Azadirachtin: An Update. In J. Insect Phy siol (Vol.
39, Issue 11).

Moyo, B., Masika, P. J., Dube, S., & Maphosa, V. (2009). An in-vivo study of the efficacy and
safety of ethno-veterinary remedies used to control cattle ticks by rural farmers in the
Eastern Cape Province of South Africa. Tropical Animal Health and Production, 41(7),
1569-1576. https://doi.org/10.1007/s11250-009-9348-1

21



Nagda, J. N., Musisi, S. N., Bode, G., Heinonen, E., Mwayi, R., & Opuda-Asibo, W. (2003).
The Impact of Tick Control on the Productivity of Indigenous Cattle under Ranch

Conditions in Uganda.

Nyangiwe, N., Yawa, M., & Muchenje, V. (2018). Driving forces for changes in geographic
range of cattle ticks (Acari: Ixodidae) in Africa: A review. South African Journal of
Animal Science, 48(5), 829. https://doi.org/10.4314/SAJAS.VV4815.4

Ocaido, M., Ocaido, M., Otim, C. P., Okuna, N. M., Erume, J., Ssekitto, C., Wafula, R. Z. O.,
Kakaire, D., Walubengo, J., & Monrad, J. (2005). Socio-economic and livestock disease
survey of agropastoral communities in Serere County, Soroti District, Uganda Socio-
economic and livestock disease survey of agro-pastoral communities in Serere County,
Soroti District, Uganda. Retrieved September 7, 2022, from
https://www.researchgate.net/publication/289390285

Padaki, M., Surya Murali, R., Abdullah, M. S., Misdan, N., Moslehyani, A., Kassim, M. A.,
Hilal, N., & Ismail, A. F. (2015). Membrane technology enhancement in oil-water
separation. A review. In Desalination (Vol. 357, pp. 197-207). Elsevier.
https://doi.org/10.1016/j.desal.2014.11.023

Patel, S. M., Nagulapalli Venkata, K. C., Bhattacharyya, P., Sethi, G., & Bishayee, A. (2016).
Potential of neem (Azadirachta indica L.) for prevention and treatment of oncologic
diseases. In Seminars in Cancer Biology: Vol. 40_41 (pp. 100-115). Academic Press.
https://doi.org/10.1016/j.semcancer.2016.03.002

Rodriguez-Vivas, R. 1., Jonsson, N. N., & Bhushan, C. (2018). Strategies for the control of
Rhipicephalus microplus ticks in a world of conventional acaricide and macrocyclic
lactone resistance. Parasitology Research, 117(1), 3-29. https://doi.org/10.1007/S00436-
017-5677-6

Rubaire-Akiiki, C., Okello-Onen, J., Nasinyama, G. W., Vaarst, M., Kabagambe, E. K,
Mwayi, W., Musunga, D., & Wandukwa, W. (2004). The prevalence of serum antibodies
to tick-borne infections in Mbale District, Uganda: The effect of agro-ecological zone,
grazing management and age of cattle. Journal of Insect Science, 4.
https://doi.org/10.1093/J1S/4.1.8

Schmuterer, H. (1990). PROPERTIES AND POTENTIAL OF NATURAL PESTICIDES FROM
THE NEEM TREE, AZADIRACHTA INDICA. www.annualreviews.org

22



Thrusfield, M., & Brown, H. (2017). Surveys. Veterinary Epidemiology: Fourth Edition, 270—

295. https://doi.org/10.1002/9781118280249.CH13

Vudriko, P., Okwee-Acai, J., Tayebwa, D. S., Byaruhanga, J., Kakooza, S., Wampande, E.,

Omara, R., Muhindo, J. B., Tweyongyere, R., Owiny, D. O., Hatta, T., Tsuji, N.,
Umemiya-Shirafuji, R., Xuan, X., Kanameda, M., Fujisaki, K., & Suzuki, H. (2016).
Emergence of multi-acaricide resistant Rhipicephalus ticks and its implication on
chemical tick control in Uganda. Parasites and  Vectors, 9(1).
https://doi.org/10.1186/S13071-015-1278-3

Walker, A. (2003). Ticks of domestic animals in Africa: a guide to identification of species.

Bioscience Reports.

Appendices
PROPOSED BUDGET FOR THE RESEARCH
NO ITEM QUANTITY UNIT PRICE | UNIT COST
1 LABOUR 95000
2 DMSO (Dimethyl | 10 15000 150000
sulfoxide)
3 SODIUM SULPHATE 5 25 120000
4 CYPERMETHRIN 1 72000 72000
5 DISTILLED WATER 20 12500 125000
6 FORCEPS 2 10000 20000
7 PERFORATED 5 1000 5000
BOTTLES
8 TRANSPORT 50000
TOTAL 637000
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