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 ملخص البحث
 يثانوللمستخلصي ا#) Hyalomma anatolicum( ية يرقات والطور البالغ لقرادة الھيالوما أناتوليكمسلقد أختبرت حسا

% 99 و 50ولقد وجد أن التراكيز التي تقتل .ختبار الرزمي#باستعمال ا) Ambrosia maritima ( يثر لنبات الدمسيسةإوالبتروليم 
 . علي التوالييثرإمستخلص البتروليم ل% 14.47 و 5.85و , يثانول #مستخلص ال %13.65 و 0.11 عالجة ھيمن اليرقات الم

 القدرة ًا أيضوأثبطتتصاق القرادة وتغذيتھا  تقتل القراد البالغ اJ أنھا أثبطت عملية ال لمن أن المعالجة بكG المستخلصينبالرغم م
 و 50ثباط عملية التغذية بنسبة إ التى تسببت في يثرإ  يثانول والبتروليمإ#مستخلصي زتراكي .الذى نجح في التغذيةنتاجية للقراد #ا

 المنتج بواسطة ن تسببا فى نقص نسبة فقس البيض كG المستخلصي.على التوالي, 14.9 و 0.39و , %20.5 و 10.9ھي % 100
يثانول على التوالي لمستخلص اJ, 53.5 و 23.9ھي % 100 و50 بنسبة نتاجية القراد إلتراكيز الحسابية التى أثبطت ا. القراد المعالج

ت قرادة الھيالوما  قاتل ليرقات الدمسيسةاضح أن نبإتمن نتائج ھذة الدراسة . يثرإعلى التوالي لمستخلص البتروليم ,%28.5 و 11.9و 
  .  ناتوليكمأ لقرادة الھيالوما اسثخدامه في المكافحة البيولوجية  يمكن وبالتالي نتاجية  القراد البالغ#وعامل مثبط 

Summary 
         The acaricidal activity of ethanol and petroleum ether extracts from the leaves of Ambrosia 

maritima (Asteracae) were tested against unfed larvae and adult Hyalomma anatolicum ticks 
using the packet and dipping test, respectively. Both extracts showed larvicidal activities. The 

probit values of LC50 and LC99 for the ethanol and petroleum ether extracts of larvae and adults 

were 0.11%and 13.65% and 5.85% and 14.47%,. respectively.  

Although the different concentrations of both extracts had not killed the exposed flat 
adult ticks, they altered their attachment, feeding process, and the reproduction performance of 

those females who had succeeded to feed. The calculated concentrations that induced 50% or 
100% inhibition of feeding were 10.9% and 20.5% for the ethanol extract and 0.39% and 14.9% 
for the petroleum ether extract. Both extracts found to decrease the hatchability of eggs 

produced by treated females. The calculated concentration of the ethanol and petroleum ether 
extracts that caused 50% and 100% inhibition of reproduction (I.R) were 23.9% and 53.5%and 

11.9% and 28.5%, respectively. This is the first detailed report on the acaricidal activity of 
ethanol and petroleum ether extracts obtained from A. maritima leaves against H. anatolicum.  

The results indicated that both plant extracts could act as larvicides and growth 

inhibitor agents, so the plant A. maritima can be considered to be a potential acaricide for 
biocontrol of H. anatolicum in the field. 

Introduction 
The problems related to ticks and tick-borne diseases created a demand for tick control 

in order to reduce economic loss induced (George et al., 2004). Several methods are being 

applied for controlling ticks and consequently tick-borne diseases. The main weapon for the 

control of ticks, at present, is the use of chemical acaricides, but this approach has not been 

without problems. The major ones are emergence of acaricides-resistant tick strains (Martins 

et al., 1995), the side effects of these chemical on the non- targetted organisms and the 

harmful effects on  humans, domestic animals, and the environment (Garcia et al., 2000). 

Besides, limiting factors are that chemicals are toxic, costly and some have a considerable 

cytotoxic effect on human target cells (Undeger and Basaran, 2005).  
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These unsympathetic effects reinforce the need for alternative approaches to control 

tick infestations (Graf et al., 2004). Considerable attention has been given to exploitation of 

medicinal plants as tickicides to control tick population to a level that reduces the economic 

impact. Some herbal medicine, such as Melaleuca alternifolia tea tree oil, (Lori et al., 2005), 

Leguminosae (Dahlstedtia pentaphylla) and Chamomile (Martticaria chamomile) flower 

(Khodadad and Mehdi, 2007).  

Plelargonium roseum and Eucalyptus globulus essential oils(Khodadad et al., 2009), 

Petiveria alliacea (Phytolaccaceae) (Rosado-Aguilar et al., 2010), Hypericum polyanthemum 

(Vera Lucia et al., 2007), Satureja thymbra L. (Cetin, et al., 2010), Copaifera reticulate 

(Fernando and Edméia, 2007), Origanum minutiflorum (Lamiaceae) (Huseyin et al., 2009), 

Calea serrata (Asteraceae) (Vera, et al., 2008).  

The tick, Hyalomma anatolicum, constitutes a major problem to the veterinary 

authorities in various countries world wide including the Sudan, where it represents the 

potential vector of Theileria annulata (Salih et al., 2005) which is highly pathogenic to 

foreign breed cattle. This in addition to its role in transmission of Babesia equi (Sanjeev et al., 

2006) and the general effect of ticks  including  decrease in body weight and milk production. 

In the present study, the acaricidal potential of the plant extracts (ethanolic and 

petroleum ether) obtained from the leaves of Ambrosia maritima was tested against H. 

anatolicum, to elucidate their potential role in tick control. 

Materials and Methods 

 Hyalomma anatolicum ticks for bioassays: 
 A laboratory colony of H. anatolicum (Hoogstraal, 1956) was established at the 

Department of Entomology, Ticks and tick-borne Diseases, Veterinary Research Institute 

(VRI), Khartoum, Sudan. The larvae, nymph and adult stages were fed on rabbits using Baily 

method (1960). The engorged phases were incubated at 27±1°C and 75-80 % relative 

humidity (RH) (Busvine, 1957; Winston and Bates, 1960) to provide optimum conditions for 

their development and survival. 

Plant material and extraction: 
  Ambrosia maritima (Family: Asteraceae) plant was collected from the Nile bank, at 

Atbara, River Nile State, Sudan. The identification of the plant was confirmed by the Medical 

and Aromatic Plants Research Institute (MAPRI), National Centre for Research, Khartoum, 

Sudan.  

Ethanolic and petroleum ether extracts of A. maritima were prepared by treating the 

leaves- powdered- materials successively with 80% ethanol or petroleum ether (40-60˚C) 

using Soxhet apparatus for about twelve hours for ethanol and four hours for petroleum ether. 

Solvents were then evaporated using Rotavapour apparatus. Extracts were allowed to air till 

dry and the yield percentages were calculated using the flowing formula:  

Yield-percent = weight of extract/weight of plant material × 100. The yield percentage of 

ethanolicl and petroleum ether extracts of A. maritima leaves were 15.167% and 14.88%, 

respectively. 

Larval Packet test (LPT): 

  The packet test, PT, (Stone and Haydock, 1962) was used to evaluate the susceptibility 

of flat larvae of H. anatolicum to the ethanolic and petroleum ether extracts. Serial dilutions 
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from each extract of 15%, 7.5%, 3.75%, 1.875%, 0.9375% and 0.46875% concentrations 

were prepared using a mixture of olive oil and trichloroethylene (1:2 V/V). The control 

solution contains 1 part of olive oil and 2 parts of trichloroethylene only. Rectangular filter 

papers (7.5 X 9 Cm) were impregnated individually with 0.67ml of each solution and 

triplicates from each concentration were done and allowed to dry. The filter papers were 

formed into packets using Bulldog clips. Patches of 70-100, 7to14 - day-old larvae were 

confined in the packet and incubated at 27 + 1°C and 75-80% RH for 24 hours. 

The percent mortality of treated larvae at each concentration used was determined. 

Control mortality, if any, was corrected using Abbott
’
s formula (Abott, 1925) as 

recommended by FAO (2004): 

% treated mortality - % control mortality 

Corrected Mortality =                                                                                      X 100 

    100 - % control mortality 

 

The corrected percentage mortalities (y) and concentration values (x) were 

transformed to probit unit and log (+1), respectively, prior to run a linear regression analysis 

using a computerized Basica Epistat Programme. Then the LC50 and LC99 values were 

calculated using the regression equation. 

Adult dipping test (ADT): 
The dipping test (FAO, 1994) was used to evaluate the susceptibility of flat adult 

females of H. anatolicum to A. maritima extracts. The same concentrations used as in the 

packet test, each of three replicates. Five ticks were dipped in each diluted crude extract 

concentration for one minute, after which they were picked up, dried on a paper towel and 

placed in lablled specimen tubes and returned to the incubator. Control ticks were dipped in 

distilled water only. The ticks were checked daily to determine the dead ones.  

Estimated reproduction factor (ER):  
Adult female ticks which withstood the treatment and equal number of untreated 

males were allowed to feed on rabbits according to Baily (1960). The percentages of females 

succeeded to feed were determined. The dropped females were incubated at 27 + 1°C and 75-

80% RH in order to lay eggs. The weight and the per-cent hatchability of produced eggs were 

determined and the estimated reproduction factor (ER) and the per-cent inhibition of 

reproduction (IR) were determined according to Drummond et al. (1973). 

Statistical analysis:  
The average corrected mortality and inhibition of hatching were subjected to probit 

analysis for calculating LC50, LC99  and IC50, IC99 , respectively. 

Results 

Larval Packet test (LPT): 
Both A. maritima extracts showed high mortality (74-96%) of H. anatolicum larvae at 

the high concentrations used. The mortality increased with increased concentration. The 

probit values of LC50 and LC99 for the ethanolic and petroleum ether extracts were 0.11%; 
13.65% and 4.28 and 19.58 %  respectively. The result obtained is summarized in Table (1). 
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Table 1: Corrected mortality, LC50 and LC99 of Hyalomma anatolicum larvae exposed 

to different Ambrosia maritima ethanol and petroleum ether extracts 
Corrected mortality (mean%) Plant 

extract 15 7.5 3.75 1.875 0.9375 0.46875 0.234375 

LC50 LC99 

Ethanol 96.23 83.56 75.44 64.35 59.21 58.29 45.35 0.11 13.65 

Pet. 

ether 

91.8 74.0 57.6 42.8 12.8 12.4 0.0 4.28 19.58 

LC50= Lethal concentration 50%, LC99=Lethal concentration 99%;pet.ether=Petroleum ether 

Adults dipping test: 
              All the unfed adult female ticks treated with either the ethanolic or the petroleum 

ether extracts of A. maritima, withstand the treatment. 25%, 75% and 100% out of the female 

ticks that were exposed to A. maritima ethanolic extract at concentrations of 15%, 7.5% and 

0.46875%, respectively, succeeded to attach, feed and detach as engorged ticks. All the 

female ticks that were exposed to A. maritima petroleum ether extract at a concentration of 

15% failed to attach and feed while 25% and 50% of the ticks treated with concentrations of 

7.5% and 0.46875% , respectively, succeeded to attach and feed. Calculated concentrations of 

ethanolic and petroleum ether extracts that induced 50 and 100 feeding inhibition (IC50 and 

IC100) were 10.9 20.5 and 0.3 ;14.9, respectively. The result is presented in Table 2. 

 
Table 2: Feeding inhibition (%), calculated IC50, IC100, (r) of flat adults Hyalomma anatolicum 

exposed to different concentrations of Ambrosia maritima leaves extracts. 

Feeding inhibition (%) Plant extract 

15 7.5 0.46875 

IC50 IC100 (r) 

Ethanolic 75 25 0 10.9 20.5 0.985 

Pet. ether 100 75 50 0.39 14.9 0.999 

IC50: Inhibition concentration 50%; IC100: Inhibition concentration 100%; (r): correlation coefficient; 

Pet.ether=Petroleum ether. 

Estimated reproduction factor (ER): 

          The estimated reproductive factor was determined and consequently inhibition of 

reproduction achieved was assessed (Table 3).  
Table3: Estimated reproductive factor and per-cent inhibition of reproduction of Hyalomma 

anatolicum female ticks exposed to different concentrations of Ambrosia maritima 

ethanolic and petroleum ether, extracts. 
Mean weight in gm(± SE) Plant 

Extract 

 

Conc. 
(%) Fed female Eggs 

% 
Hatchability 

(mean± SE) E.R. factor 

I.R 
(%) 

15 0.1372±00 0.0876±0.00 66.90±0.00 854291.55 33.62 

7.5 0.1924±0.441 0.0952±0.025 75.89±3.950 751011.23 24.49 

Ethanolic 0.46875 0.3185±0.106 0.1767±0.063 82.26±1.945 912737.33 19.32 

7.5 0.1558±0.0 0.074±0.000 76.08±0.000 727594.35 35.69 

0.46875 0.3257±0.101 0.151±0.038 84.81±2.772 788990.79 30.26 

Pet. ether  control 0.3765±0.089 0.2280±0.101 93.41±1.242 1131340.24 - 

ER= Estimated reproductive= IR: Inhibition of reproduction= Pet. Ether= Petroleum ether. 
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Discussion 
The current results showed that both extracts of A. maritima induced larval mortalities 

ranging from 74-96% of H. anatolicum as well as decreased hatchability of eggs produced by 

treated females. The same activities have also been shown to be attributed to extracts of 

Guiera senegalensis (Osman,2009). This auther was found that Guiera senegalensis extracts 

decrease. The hatchability of eggs and have larvicidal effect against H. anatolicum. On the 

basis of LC50, the ethanolic extract is more effective against the larval stage, but the petroleum 

ether extract is more efficient at the LC99. Consequently, the petroleum ether extract proved 

more potent than the ethanolic extract. This finding might indicate that both polar and non-

polar substances of elute were effective against H. anatolicum larvae, but the non- polar 

substances of elute are more effective as larvicide than the polar ones.   

The results revealed no mortality on unfed adult ticks treated with either ethanolic or 

petroleum ether extracts at the concentrations used, but the treatment altered the attachment 

and feeding procedures. Thus both extracts may be considered to be anti-feeding agents. 

Guiera senegalensis induced similar effects against H. anatolicum (Osman, 2009). Although 

A. maritima extracts proved to be larvicidal, yet they had no effect on adults at the 

concentrations used. Further studies using higher concentrations may have a lethal effect on 

adults. Moreover, the extracts may be considered to be toxic substances as they prevent the 

attachment and feeding. 

Both extracts inhibited the reproductive capacity of treated ticks. The acaricide 

Amitraz have also been found to inhibit the reproductive capacity of treated ticks 

(Mohammed and Mohammed, 1994). This current finding may open the field of research on 

the possibility of replacing the chemical acaricide with an alternative botanical one. 

The tick management goal is achieved by either destroying species or arrest biotic 

potential of target ticks. This argument supports the beneficial uses of such plant to suppress 

tick population via inhibition of its biological performance.  

It could be concluded that both ethanolic and petroleum ether extracts, of powdered 

leaves of A. maritima, proved to be larvicidal and toxic to H. anatolicum tick. Further studies 

should be conducted to identify the active ingredients and their effects on other tick species. 
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