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ABSTRAK

Abstrak daraipada kertas projek yang dikemukakan kepada Fakulti Perubatan
Veterinar untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 —

Projek IImiah Tahun Akhir.

PENILAIAN IN VITROKESAN AKARI EKSTRAK AKUADAN ETANOL
DAUN SIRIH (Piper betle) TERHADAP KUTU ANJING
(Rhipicephalus sanguineus)

Oleh

MUHAMMAD HAFIZ BIN SHAMSI
2017
Penyelia: Profesor Madya Dr Hassan Hj. Mohd Daud

Penyelia Bersama: Dr. Nur Mahiza Md Isa

Kutu anjing kelabu, Rhipicephalus sanguineus, boleh dijumpai seluruh dunia
menghisap darah anjing dan malahan juga pada mamalia lain dan manusia,sambil
pada masa yang sama menyebarkan pelbagai jenis penyakit. Terdapat pelbagai jenis
kimia sintetik bagi menangani masalah jangkitan kutu ini. Olehitu matlamat utama
kajian ini dijalankan adalah untuk mengkajicara semulajadi untuk membunuh kutu
ini. Untuk itudaun sireh (Piper betle) telah dipilih kerana diketahui mengandungi

pelbagai jenis fitokimia yang bioaktif. Kutu anjing telah dikutip dari anjing



geladangan di Unit Kawalan Vektor, Dewan Bandaraya Kuala Lumpur
menggunakan penyepit dan disimpan didalam bekas khas yang telah diubahsuai.
Daun sireh yang segar dipetik dari Taman Pertanian Universiti, Universiti Putra
Malaysia. Daun dikeringkan menggunakan ketuhar udara panas dan kemudian di
hancurkan menggunakan pengisar dapur. Daun yang telah dikisar telah direndam
dalam larutan ethanol dan air, ditapisdan dikeringkan menggunakan penyejat putar
untuk mendapatkan pati ekstrak herba. Dua jenis eksperimen berbeza telah
dijalankan bagi menguji kesan ekstrak terhadap kutu yang dilarutkan dari 5%ke5~*.
Keputusan menunjukkan bahawa kedua-dua jenis eksperimen bagi larutan etanol
mempunyai kesan ketara sebagai racun akari dengan kadar dos maut dari kadar
cairan satu ke lima kali. Larutan ekstrak etanol mempunyai kadar kematian yang
lebih tinggi di mana 26 dari 50 ekor kutu berjaya dibunuh (52%), manakala, bagi
larutan ekstrak akua hanya mampu membunuh 8 ekor dari 50 ekor kutu (16%).
Sebagai penutup, ekstrak daun sirih menunjukkan potensi untuk dijadikan racun

akari bagi R. sanguineus.

Katakunci:  Ekstrak,Piper  betle,racun  akari,  Rhipicephalus  sanguineus
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The brown dog tick, Rhipicephalus sanguineus, is found worldwide with high
tendency to feed on dogs and other mammals and human while spreading various
types of pathogens. Various synthetic chemicals are available to treat the infestation.
The main objective of this study was to find a natural alternative as a potential anti-
tick compound. Naturally, betel leaves was chosen as it hasmany ascribed
phytochemicals.The brown dog ticks were collected from stray dogs compounded at

Vector Control Unit, Kuala Lumpur City Municipal, using forceps and kept alive in



xii

modified specimen containers. Fresh P. betle leaves were collected from the
University’s Agriculture Park, Universiti Putra Malaysia. The leaves were dried in
hot-air oven and grounded using bench-top grinder. Later the powder was soaked in
ethanol and water dilutions, filtered and dried using the rotary evaporator to obtain
the crude extract. Two different set of experiments were set-up, whereby ticks were
exposed to both of the extracts prepared in dilutions ranging from 5° to5=* . Results
from both experiments showed significant effect of the betel leaves as acaricide with
the lethal dose from one to five dilutions of the pure extract. The ethanol extract have
higher efficacy with 26 out of 50 ticks died (52%), meanwhile for the aqueousextract
only 8 ticks died out of 50 (16%). In conclusion, the betel leaves ethanolic extract

showed the potential to be used as acaricides for R. sanguineus.

Keywords: Acaricides, extract,Piper betle,Rhipicephalus sanguineus



1.0 INTRODUCTION

The brown dog tick, Rhipicephalus sanguineus (Latereille, 1806) is an
arthropod, which make it of great significant in human medical and veterinary
aspects. It feeds on blood for survival, and as it feeds it causes direct damage to the
host and able to transmit various agents of diseases (Oliver, 1989). Examples of the
pathogenic agents are Babesia vogeli,B.gibsoni, Hepatozoon canis, Rickettsia
conorii, R. rickettsii, Erlichia canis, Anaplasma platys(Dantas-Torres, 2008; Fourie
et al., 2013; Nicholson, Allen, McQuiston, Breitschwerdt, & Little, 2010).

It can feeds on other mammals including domestic animals and humans,
which likely to happen when there is no dog or food source around and is able to
complete its entire life cycle indoors (Lord, 2008). Thus, the infestation of the tick
could increase drastically with just a few tick presence in the house or in the kennel
especially afterthe walk about in the field(Dantas-Torres, 2008; Dantas-Torres,
Figueredo, & Brand&o-Filho, 2006; Lord, 2008; Nicholson et al., 2010).

Currently, there are various methods beingused to control the tick flare, such
as chemical controls using spot-on formulations, impregnated collars, shampoos,
sprays, dips and powders, containing various active pesticides compounds e.g.
Fipronil, amitarz, carbaryl, and pyrethroids (Dantas-Torres, 2008; Fourie et al.,
2013; Williamset al., 2015). However, the increase trend of misuse of the pesticides
brings a lot of concern as it could cause environmental pollution and toxicity to
humans and other non-target organisms(Dantas-Torres, 2008; Dantas-Torres et al.,

2006). Several issues, importantly the abuse in the pesticide usage have



causedsignificant increased in the pesticide resistance, thus creating new alternative
of chemical control is extremely difficult and expensive (World Health Organization,
2006).

Alternatively, the idea is to use the common and readily available tropical
herbs in Malaysia as a new source of cheap, effective, and environmental friendly to
combat this problem. The betel leaves, Piperaceae betlewasselected as it has been
proven traditionally to have anti-microbial, anti-oxidative, anti-haemolytic and also
anti-parasitic properties ( Pin et al., 2006; Chakraborty & Shah, 2011; Wendy at el.,

2014; Jawale & Society, 2016; Syahidah et al., 2017).

Thus, the main objective of this study is:
To assess the effects of the betel leaves aqueous and ethanol extracts on the

Rhipicephalus sanguineus as pesticide.

The hypothesis for this study is:
Betel leaves extract has potential effect on the Rhipicephalus sanguineus as

acaricides.



27

7.0 REFERENCES

Akter, K. N., Karmakar, P., Das, A., & Anonna, S. N. (2014). Evaluation of
antibacterial and anthelmintic activities with total phenolic contents of Piper
betel leaves, 4(5), 320-329.

Antibacterial Activity Of Piper Betel Leaves. (2016), (December).

Antibakteri, A., Sirih, E., Piper, H., Jenie, B. S. L., & Apriyantono, M. T. S. A.
(2008). TERHADAP BAKTERI PATOGEN PANGAN [ Antibacterial Activity
of Green Sirih ( Piper betle L ) Extract towards Food Pathogens ] HASIL DAN
PEMBAHASAN Pemilihan jenis pelarut dengan menggunakan, XIX(1).

Barker, S. C., & Murrell, a. (2004). Systematics and evolution of ticks with a list of
valid genus and species names. Parasitology, 129 Suppl(February), S15-S36.
https://doi.org/10.1017/S0031182004005207

Bishop, J. V., Mejia, J. S., P??rez De Le??n, A. A., Tabachnick, W. J., & Titus, R.
G. (2006). Salivary gland extracts of Culicoides sonorensis inhibit murine
lymphocyte proliferation and no production by macrophages. American Journal
of Tropical Medicine and Hygiene, 75(3), 532-536.

Chakraborty, D., & Shah, B. (2011). Antimicrobial , Anti - Oxidative and Anti -
Hemolytic Activity of Piper Betel Leaf Extracts. International Journal of
Pharmacy and Pharmaceutical Sciences, 3(3), 192-199.

Dantas-Torres, F. (2008). The brown dog tick, Rhipicephalus sanguineus (Latreille,
1806) (Acari: Ixodidae): From taxonomy to control. Veterinary Parasitology.
https://doi.org/10.1016/j.vetpar.2007.12.030

Dantas-Torres, F., Figueredo, L. A., & Brand&do-Filho, S. P. (2006). Rhipicephalus
sanguineus (Acari: Ixodidae), the brown dog tick, parasitizing humans in Brazil.
Revista Da Sociedade Brasileira de Medicina Tropical, 39(1), 64-67.
https://doi.org/10.1590/S0037-86822006000100012

Estrada-Pefia, A., & Estrada Pefia, A. (2015). Ticks as vectors: taxonomy, biology
and ecology. Revue Scientifique et Technique (International Office of
Epizootics), 34(1), 53-65. https://doi.org/10.20506/rst.34.1.2345

Ferreira, B. R., Szabo, M. J. P., Cavassani, K. A., Bechara, G. H., & Silva, J. S.



28

(2003). Antigens from Rhipicephalus sanguineus ticks elicit potent cell-
mediated immune responses in resistant but not in susceptible animals.
Veterinary Parasitology, 115(1), 35-48. https://doi.org/10.1016/S0304-
4017(03)00190-0

Fourie, J. J., Stanneck, D., Luus, H. G., Beugnet, F., Wijnveld, M., & Jongejan, F.
(2013). Transmission of Ehrlichia canis by Rhipicephalus sanguineus ticks
feeding on dogs and on artificial membranes. Veterinary Parasitology, 197(3—
4), 595-603. https://doi.org/10.1016/j.vetpar.2013.07.026

Hajdusek, O., Sima, R., Ayllon, N., Jalovecka, M., Perner, J., de la Fuente, J., &
Kopécek, P. (2013). Interaction of the tick immune system with transmitted
pathogens. Frontiers in Cellular and Infection Microbiology, 3(July), 26.
https://doi.org/10.3389/fcimb.2013.00026

Hoque, M. M., Rattila, S., Shishir, M. A., Bari, M. L., Inatsu, Y., & Kawamoto, S.
(2011). Original Article Antibacterial Activity of Ethanol Extract of Betel Leaf
( Piper betle L .) Against Some Food Borne Pathogens, 28(2), 58-63.

Jawale, C., & Society, G. E. (2016). EFFECT OF CORIANDER SATIVUM ,
PIPER BETEL ( BETEL LEAF) AND AZADIRACHTA INDICA ( NEEM )
ON ..., (November).

Labarrthe, N. V. (1994). Biological Control of Tick Populations: Review and
Reflections. Cad. Saude Publ, 10(101), 47-52. https://doi.org/10.1590/S0102-
311X1994000100005

Lord, C. C. (2008). Brown Dog Tick , Rhipicephalus sanguineus Latreille (
Arachnida : Acari : Ixodidae ). U of Fla Extension, 1-5.

Louly, C. C. B., Fonseca, I. N., Oliveira, V. F. De, Linhares, G. F. C., Menezes, L.
B. De, & Borges, L. M. F. (2007). Seasonal dynamics of Rhipicephalus
sanguineus (Acari: Ixodidae) in dogs from a police unit in Goiania, Goias,
Brazil. Ciéncia Rural, 37(2), 464-469. https://doi.org/10.1590/S0103-
84782007000200026

Marchiondo, A. A., Holdsworth, P. A., Fourie, L. J., Rugg, D., Hellmann, K.,
Snyder, D. E., & Dryden, M. W. (2013). World Association for the
Advancement of Veterinary Parasitology (W.A.A.V.P.) second edition:
Guidelines for evaluating the efficacy of parasiticides for the treatment,



29

prevention and control of flea and tick infestations on dogs and cats. Veterinary
Parasitology, 194(1), 84-87. https://doi.org/10.1016/j.vetpar.2013.02.003

Nava, S., Estrada-Pefia, A., Petney, T., Beati, L., Labruna, M. B., Szab6, M. P. J., ...
Guglielmone, A. A. (2015). The taxonomic status of Rhipicephalus sanguineus
(Latreille, 1806). Veterinary Parasitology, 208(1-2), 2-8.
https://doi.org/10.1016/j.vetpar.2014.12.021

Nicholson, W. L., Allen, K. E., McQuiston, J. H., Breitschwerdt, E. B., & Little, S.
E. (2010). The increasing recognition of rickettsial pathogens in dogs and
people. Trends in Parasitology, 26(4), 205-212.
https://doi.org/10.1016/j.pt.2010.01.007

NUTTALL, P. A., & LABUDA, M. (2004). Tick—host interactions: saliva-activated
transmission. Parasitology, 129(7), S177-S189.
https://doi.org/10.1017/S0031182004005633

O. Sita Kumari, N. B. R. (2015). Phyto Chemical Analysis of Eletteria
Cardamomum Leaf Extract, 4(1), 1414-1418.

Oliver, J. H. (1989). Biology and Systematics of Ticks (Acari:Ixodida). Annu. Rev.
Ecol. Syst, 20(7), 397-130.

Paper, C., Public, F. O. R., Revision, P., The, O. F., Agreed, R., Efficacy, B. Y., ...
Into, C. (2007). ( Cvmp ) Guideline for the Testing and Evaluation of the
Efficacy of Antiparasitic Substances for the Treatment and Prevention of Tick
and Flea Infestation in Dogs and Cats. Reproduction, (November), 1-16.

Pin, K. Y., Chuah, T. G., Rashih, A. A., Rasadah, M. A., Law, C. L., & Choong, T.
S. Y. (2006). Agueous Extraction of Hydroxychavicol from Piper Betle L.
Leaves. Proceedings of the 1st International Conference on Natural Resources
Engineering & Technology 2006 24-25th July 2006; Putrajaya, Malaysia,
(July), 146-152.

Syahidah, A., Saad, C. R., Hassan, M. D., Rukayadi, Y., Norazian, M. H., &
Kamarudin, M. S. (2017). Phytochemical Analysis, Identification and
Quantification of Antibacterial Active Compounds in Betel Leaves, Piper betle
Methanolic Extract. Pakistan Journal of Biological Sciences, 20(2), 70-81.
https://doi.org/10.3923/pjbs.2017.70.81

Szabd, M. P. J., Aoki, V. L., Sanches, F. P. S., Aquino, L. P. T. C. T., Garcia, M. V.,



30

Machado, R. Z., & Bechara, G. H. (2003). Antibody and blood leukocyte
response in Rhipicephalus sanguineus (Latreille, 1806) tick-infested dogs and
guinea pigs. Veterinary Parasitology, 115(1), 49-59.
https://doi.org/10.1016/S0304-4017(03)00188-2

Voordouw, M. J. (2015). Co-feeding transmission in Lyme disease pathogens.
Parasitology, 142(2), 290-302. https://doi.org/10.1017/S0031182014001486

Wendy Voon, W. Y., Ghali, N. A., Rukayadi, Y., & Meor Hussin, A. S. (2014).
Application of betel leaves (Piper betle L.) extract for preservation of
homemade chili bo. International Food Research Journal, 21(6), 2399-2403.

Williams, H., Zoller, H., Roepke, R. K. A., Zschiesche, E., & Heckeroth, A. R.
(2015). Fluralaner activity against life stages of ticks using Rhipicephalus
sanguineus and Ornithodoros moubata IN in vitro contact and feeding assays.
Parasites & Vectors, 8, 90. https://doi.org/10.1186/s13071-015-0704-x

World Health Organization. (2006). Pesticides and their application for the control of
vectors adn pests of public health importance. World Health Organization, 1(6),
1-104. Retrieved from
http://whglibdoc.who.int/hg/2006/WHO_CDS_NTD_WHOPES_GCDPP_2006
.1 _eng.pdf





