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Abstract
Commiphora swynertonii (CS) exudate tapped from bark is extensively used by Maasai and many other 
tribes in Tanzania and Kenya for treatment of various ailments in animals and human beings. The 
exudate is said to have strong wound healing ability and acaricidal activity. The aim of this study was to 
establish effectiveness of acaricidal activity of the exudate on common ticks Rhipicephalus 
appendiculatus (RA) and Amblyioma variegatum (AV). Larval Packet test (LPT) and Adult immersion 
test (AIT) were used. The exudate was found to have strong acaricidal activity against the ticks with LC50 
= 1.72 mg/ml for RA while for AV it was 1.91 mg/ml. The LC 99 of the exudate for RA was 3.5 mg/ml 
and that of AV was 3.7 mg/ml. The exudate also prevented or reduced oviposition and egg hatching 
capability. Thus CS exudate is recommended for use in protecting livestock and domesticate animals 
against ectoparasites. 

Keywords: Commiphora swynertonii, Exudate, Rhipicephalus appendiculatus, Amblyioma variegatum, 
Acaricidal Activity.

1. Introduction
The genus Commiphora (Fam. Burseracea) has been demonstrated to exhibit a wide range of 
biological activities such as anti-inflammatory and analgesic [1], anti-hyperglycemic and 
antioxidant [2], hepatoprotective [3], antibacterial [4, 5]  and anticancer [6] activities. 
Commiphora species have also been demonstrated to have antiulcer [7], antifungal [8], 
molluscicidal and antischistosomal activities [9]. Commiphora swynertonii (CS) is a small, 
highly branched and thorny tree or shrub, reaching the height of about 2 to 3 metres, and is 
used for medicinal purposes in Africa and Asia [10]. It is widely distributed in the northern 
parts of Tanzania and Southern parts of Kenya. In Tanzania, the plant is used by several 
tribes including Gogo, Sukuma, Iraqwi and Maasai. The Maasai of Tanzania and Kenya for 
example use the plant against various ectoparacites afflicting livestock. The plant is also used 
for treating skin infections, wounds and ulcers, worm infestations, coughs and other chest 
problems in both humans and livestock [11]. The Maasai and other ethnic groups in Tanzania 
and Kenya use CS exudate to eliminate ectoparesites particularly ticks. Ticks have great 
negative impact on economics of livestock keeping. They are vectors of a number of diseases 
in humans and animals such as African tick bite fever, tularemia, tick-borne relapsing fever, 
babesiosis, ehrlichiosis, Tick paralysis, tick-borne meningoencephalitis, bovine anaplasmosis 
and East Coast fever [12]. Disease in livestock result in reduced meat production, reduced 
quality and quantity of milk, destruction of hides and death of animals. Thus ticks must be 
eradicated to avoid such problems.  
Ticks of economic importance to Tanzania include Rhipicephalus appendiculatus, R. pravus, 
Amblyomma variegatum, A. gemma, and A. lepidum [13], Boophilus micropulus and 
Rhipicephalus averts [14]. The most common method of ticks’ elimination is spraying with or 
dipping in commercial acaricides. However, the cost of available commercial acaricides may 
be unaffordable to local poor pastoralists. Even instructions to use the available acaricides 
may not be properly followed by some pastoralists particularly the illiterate ones. 
Furthermore commercial acaricides are not usually environmental friendly. It is therefore 
imperative that an alternative is sought to find an affordable and user friendly natural and 
locally occurring acaricide for use in tick-control. CA bark exudates may provide such an 
alternative. 
Although Maasai and other tribes in Tanzania use the exudates of the bark of CS to repel and 
kill ticks and other ectoparisites, there are no official publications of the activity.  
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The aim of this study was to demonstrate the acaricidal 
activity of the exudates against common ticks afflicting 
livestock in Tanzania namely Rhipicephalus appendiculatus 
(RA) and Amblyioma variegatum (AV) and to determine its 
LC50 and LC99 in the respective ticks. 
 
2. Materials and Methods 
2.1 Bark exudate 
The exudate of the bark of C. swynertonii was collected by 
incising the bark with a sharp knife and collecting the oozing 
exudates in a bottle. The plant was identified by John Elia, a 
botanist from the National Herbarium in Arusha. Its voucher 
specimen No. WK01 is deposited in the National herbarium 
Arusha. 
 
2.2 Preparation of the exudate 
The exudate of C. swynertonii is practically insoluble in water. 
Thus it was necessary to prepare an emulsion so as to dilute 
the emulsion to appropriate concentration as may be required. 
A 10mg/ml emulsion of the exudates was prepared blending 
0.01g of Tween 80 in 90 mls of distilled water and 10 ml of 
the exudates using Kenwood blender, model SB 054. Tween 
80 acted as emulsifying agent. 
A milky white emulsion resulted and was stored in a stoppered 
glass container. Subsequently the following serial dilutions 
were made: 5 mg/ml, 2.5 mg/ml, 1.25 mg/ml, 0.625 mg/ml, 
and 0.3175 mg/ml using distilled water and shaking 
vigorously. Tween 80 solution in distilled water (0.01 mg/ml) 
was used as negative control and a locally used commercial 
acaricide, Paranex® containing Alphacypermethrin in the 
concentration of 0.05 mg/ml was used as positive control. 
 
2.3 Development of a tick colony 
Engorged females of RA and AV were collected from 
naturally infested cattle on farms in Erkesumet, Simanjiro 
District, Manyara region of Tanzania (GPS Co-ordinates -4° 
26' 22.2174", 37° 7' 33.0918" N / E).  The animals from which 
ticks were collected must have not been subjected to any 
acaricidal treatment for more than 45 days prior to the study 

[15]. The collected ticks were put in glass vials containing a 
little sand and small pieces of filter paper, and closed with 
muslin cloth to allow ventilation while preventing escape. 
Each vial had a maximum of five ticks as directed [16].  
The ticks were immediately transported to Tropical Pesticide 
Research Institute (TPRI) laboratories. In order to have enough 
ticks a colony was developed according to methods described 
by FAO [17]. Briefly the ticks were washed with distilled water, 
dried using a filter paper and placed in Petri dishes and then 
incubated at 27–28 °C and 70-80% humidity for one month 
until oviposition occurred. The eggs laid were placed in glass 
vials under same conditions of temperature and humidity and 
hatched into larvae. The larvae were allowed to mature for 7 -
10 days. Some of these larvae were used for the Larval Packet 
test (LPT). The rest of the larvae were fed on animals. Larvae 
of RA were dropped in a muslin cloth bag tied on the ear of a 
rabbit while those of AV were dropped in a bag enclosing the 
scrotum of a sheep (fig.1). The ticks fed and became engorged. 
The following day the bags were removed from the ear and 
scrotum so as to collect the engorged larvae. The larvae thus 
collected were put in a glass vials, stoppered with a muslin 
cloth, incubated at 27–28 °C and 70-80% humidity and after 
two weeks they molted into nymphs. The RA and AV nymphs 
were again fed on rabbit ears and sheep scrotum respectively. 
After 10 days the nymphs became engorged and were 

collected from the bags and kept on Petri dishes and incubated 
at 27–28 °C and 70-80% humidity where they developed into 
adult ticks. The adult ticks were fed on rabbit ears and sheep 
scrotum again and after two weeks the engorged females were 
collected ready for the Adult Immersion Test (AIT). After 
collecting the ticks at each stage (larvae, nymphs and adults), 
the rabbits and sheep were treated with halofunginone (0.1 
mg/kg) for 3 days to prevent any tick-borne infection.  
 

 
 

   
 

Fig 1: Feeding RA larvae on rabbit ear and AV larvae on 
Scrotum of sheep. Note the muslin bags tied on the ear and 

scrotum of rabbit and sheep respectively. 
 
2.4 Ethical Considerations 
The protocol for the study was blessed by Muhimbili 
University of Health and Allied sciences Ethics Committee 
and the procedures adhered to TPRI Institutional ethical and 
animal care guidelines as well as Veterinary Laboratory 
Agency (TVLA) guidelines. 
 
2.5 Experimental procedure 
2.5.1 Larval Packet Test. (LPT) 
Larval bioassay was carried out according to a method 
developed by Shaw [18] and modified by FAO’s World 
Acaricide Resistance Reference Centre (WARRC). Filter 
papers were cut into 9x6 cm pieces. The papers were labeled 
for each concentration of the test acaricide, positive and 
negative control. The dilutions were (in mg/ml) 10, 5, 2.5, 
1.25, 0.625, and 0.3175. Using a micropipette, the pieces were 
impregnated with 0.67 ml of each dilution of the test acaricide, 
positive control and negative control solutions to cover the 
entire area. Three replicates of each dilution and controls were 
prepared. The papers were left to dry for 10 minutes and then 
folded into half along the longer side. The resulting short side 
was clipped with bulldog clips to form a pocket, where about 
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100 larvae were introduced and the open end was clipped with 
another bulldog clip to prevent escape of the larvae.  
The pockets were incubated between 27–28 °C and 70-80% 
humidity and opened after 24 hours to observe dead and live 
larvae using a X2 lens. The larvae were considered dead if 
there was no observed movement even after gently blowing 
them with human breath. The larvae which moved their 
appendages but did not walk were also considered dead. Both 
live and dead larvae were counted and recorded.  
 
 
Equation 1: 

 
 
2.5.2 Adult Immersion Test  
Adult Immersion Test (AIT) for acaricidal efficacy described 
by Drummond [19] and modified by FAO [14] was used.  300 
Female engorged ticks of RA and AV were rinsed in tap water 
to remove faeces and other debris. They were then allowed to 
dry by placing them on paper towel folded on edges in such a 
way that the ticks were confined and not able to escape.  
For each dilution of the exudate (10 mg/ml 5 mg/ml, 2.5 
mg/ml 1.25 mg/ml 0.625 mg/ml and 0.3125 mg/mg, 100 ml 
were prepared and 25 ml were filled in 50-ml beakers in 
triplicate. The same volume was prepared for both negative 
and positive controls containing 0.01 mg/ml Tween 80 and 
0.05 mg/ml Alpha Cypermethrin respectively.  
For each beaker containing the test exudate , 10 ticks were 
randomly picked from the pool above, weighed and introduced 
in the beakers starting with the negative control, lowest to 
highest concentration and finally to the positive control. The 
ticks were stirred for 30 minutes and then the exudate was 
poured off after which the ticks were dried gently on a paper 
towel. For each concentration and controls, 10 ticks were 
randomly picked, weighed and transferred to Petri dishes 
previously labeled for the appropriate concentration of the 
exudate where they were stuck with ventral side up on the 
bottom surface of the Petri dish using a double-sided sticky 
tape. The Petri dished were then incubated between 27–28 °C 
and 70-80% humidity for five days. During the period of 
incubation the Petri dishes were not disturbed in order to 
observe survival of the ticks and the egg laying capacity of 
each tick. Survival of ticks and their egg laying capacity were 
observed daily and recorded. 
 
2.5.3 Product effectiveness 
After day 5, ticks which died where discarded and those which 
survived where kept in the incubator for a further 15 days in 
order to note whether they will ovipose and if the laid eggs 
will hatch into larvae.  
The egg laying capacity was determined by comparing the 
Weight of eggs of the treated group with the weight of the 
eggs laid by untreated group (the negative control). The 
hatching rate was determined by counting the number of larvae 
and the number of unhatched eggs for each concentration 
containing survived ticks and calculated as  
 

 
 

The total number of eggs laid = Number of larvae + number of 
unhatched eggs. 

The data obtained was used to calculate Percent Hatching 
Reduction (%HR) and Percent Oviposition reduction (%OR) 
using equations described by Gonzales [20].  

 

 
Where HC = Hatching rate in Control group 
HT = Hatching rate in Treated groups 
WEC = Mean weight of eggs in Control group 
WET = Mean weight of eggs in treated groups 
Acaricidal efficacy was determined by comparing the 
Estimated Reproduction (ER) of each group of treated ticks 
with that of the Control group. ER is an estimate of the 
number of larvae produced by each female at each 
concentration of acaricide used in the bioassay and is 
calculated as follows: 
 

(#eggs per g) 
The product Effectiveness was then calculated using the 
equations described by Drummond [19]  
 
Equation 2:
 

 
Where ERC is the Estimated Reproduction in Controls and 
ERT is the Estimated reproduction in Treated groups. 
 
2.5.4 Statistical analysis 
The mean and standard error of the dead ticks after exposure to 
various concentrations of the exudates, positive control and 
negative control were estimated and then subjected to One 
Way analysis of Variance (ANOVA) to compare performance 
of each concentration and to identify differences among 
sample means. Significance was considered when the 
probability was below 0.05. 
The lethal concentration resulting in 50% mortality LC50, and 
that resulting in 99% mortality of ticks, LC99, were estimated 
using the regression of the logarithm of the concentration of 
the exudate according to the Probits of the cumulative 
percentage of the corrected mortality rate of ticks using 
Regression Analysis in SPSS 20 computer program according 
to the method of Finney (1971). The means of ER and PE at 
different concentrations were also found by the same statistical 
package and compared between groups. 
 
3. Results and discussion 
Results of the LPT are as summarized in Table 1 and 
illustrated in Figure 2. At low concentration (below 0.625 
mg/ml acaricidal effectiveness of the exudates tended to zero 
in both species of the ticks, RA and AV, but increased as the 
concentration increased. A 5 mg/ml concentration of the 
exudate was found to be as effective as the 0.05 mg/ml 
concentration of the positive control, Alphacypermethrin. In 
both cases 100% mortality was realized. Subjecting the results 
to Regression analysis in SPSS 20 statistical package and 
subsequent Probit analysis led to establishment of LC50 as 1.72 
mg/ml for RA while for AV it was 1.91 mg/ml. The LC 99 of 
RA was 3.5 mg/ml and that of AV was 3.7 mg/ml.  The LC50 

and LC99 of the exudates are higher for AV than they are for 
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RA, meaning more concentration of the exudates is required to 
effect the same mortality in AV than that required for RA. The 
difference in LC50 and LC99 for AV and RA was small but 
significant (P<0.05). 
 

 
 

Fig 2: 24-hour Mortality of larvae ticks exposed to various 
concentration of C. swynertonii exudate. 

  
Table 1: Acaricidal activity of C. swynertonii exudate against larvae of RA 

and AV after 24 hour exposure of the ticks to the exudate. 
 

Test materials 
(mg/ml) 

Mean % Mortality 

R. appendiculatus 
A. Variegatum* 

 
Positive Control 

(0.05 
AlphaCypermethrin) 

100 100 

5 100 100 
2.5 80.6 ±3.85 73.21.7±2.05 
1.25 38.22 ±3.98 30.38±2.8 

0.625 5.21±2.05 2.6±1.7 
0.3175 0 0 

Negative Control 
(0.02 Tween 80) 

0 0 

 
Table 2: Daily accumulative mortality of engorged RA ticks after exposure to 

various concentrations of CS exudate 
 

Concentration 
of the exudate 

(mg/ml) 

Cumulative percent  
Mortality* 

Day1 Day2 Day3 Day4 Day5 
10 0.67±1.15 84±5.5 100 100 100 
5 0 27±4.6 39.33±4.1 83.33±8.02 100 

2.5 0 3.7±1 23±5.7 50.33±7.1 85±7.5 
1.25 0 0 0 1.7±1.15 17.7±6.7 

0.625 0 0 0 0 1±1 
Positive 
Control 

65±4.9 100 100 100 100 

Negative 
control 

0 0 0 0 0 

* Average of three replicates 

 
The results of AIT are displayed in Table 2 and Table 3 and 
graphically illustrated in Figure 3 (i and ii) for AR and AV 
respectively. The Effectiveness of the acaricidal activity of C. 
swynertonii exudates was shown to be a function of 
concentration of the exudates as well as the duration of 
exposure to the exudates. At 10% concentration, more than 
85% of ticks died by day 2. A lower concentration of 2.5% did 
not elicit mortality on day 1 and day two, but progressively the 
ticks started dying on day 3 and by day 5 more than 85% of 
ticks had died. At a higher concentration (5% and 10 %) a 100 
% mortality was realized on day 2. Thus acaricidal activity of 
C.swynertonii exudate in a function of its concetration and 

duration after exposure to the exudate. At a higher 
concentration the effect is immediate. At a lower concentration 
there is no immediate action but the residual amounts on the 
ticks continue to elicit the affect. Fig 5 shows the variation of 
LC50 between day 1 and day5 after exposure to the exudate. 
The LC50 is higher on day 1 (6.4 and 15.5 mg/ml for RA and 
AV respectively) progressively diminishing as duration after 
exposure increases down to 0.9 and 1.63 mg/ml in RA and AV 
respectively on day 5. This means even at low concentrations, 
the exudate will kill the ticks after 3 to 5 days. However for 
the immediate knockdown effect, a high effective 
concentration is recommended. Subjecting the ticks to smaller 
concentration may lead to development of resistance of the 
ticks to the treatment. 
 
Table 3: Daily accumulative mortality of engorged AV ticks after exposure to 

various concentrations of CS Exudate 
 

Concentration 
of the exudate 

(mg/ml) 

Cumulative percent Mortality* 

Day1 Day2 Day3 Day4 Day5 

10 0 4.6±1.15 15.3±5.1 84.3±5.7 100 
5 0 0 8.7±0.6 16.7.3±5.8 73.3±11.5 

2.5 0 0 4.6±5.7 8.7±0.6 16.7.±5.1 
1.25 0 0 0.67±1.15 1.7±1.15 1.7±1.15 

0.625 0 0 0 0 0 
Positive 
Control 

84±6.2 100 100 100 100 

Negative 
control 

0 0 0 0 0 

* = Average of three replicates ± standard error 

 

 
   (i) 

 

 
(ii) 

 
Fig 3: Daily cumulative Mortality of engorged RA (i) and AV (ii) 
ticks after immersion into various concentrations of C swynertonii 

exudates for five days. 
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Fig 4: Variation of LC50 as a function of concentration of the exudate and duration after exposure of the ticks to the exudates. 
 

 
 

Fig 5: Product effectiveness (%PE) of C. swynertonii exudates on adult engorged females ticks. 
 

Table 4: Means and Standard errors of % oviposition reduction (OR) and % Hatching Rate (HR) of adult female of RA and AV exposed to 
various concentrations of C. swynertonii exudates and Product effectiveness of each concentration of the exudates. 

 

Concentration 
(%v/v) 

OR HR PE 
R A AV RA AV RA AV 

10 
All ticks died 

at day 2 
All died 
at day 3 

100 100 100 100 

5 
All ticks died 

at day 10 
All died 
at day 15 

100 100 100 100 

2.5 

No egg 
production for 
surviving ticks 

on day 21 

24.5±6.2 100 18.6±5.4 100 48.8±8.7 

1.25 69.6±12.1 31.4±5.3 54.2±14.3 37.5±9.1 44.3±7.5 21.3±4.4 
0.625 49.6±14.1 30.2±8.0 26.2±7.4 18.1±10.2 12.3±3.3 3.2±2.9 
0.3215 12.78±10.3 2.7±1.9 1.6±3.1 0.0 1.9±1.7 0 

 
Figure 5 depicts the effectiveness of C. swynertonii exudate on 
adult engorged females as calculated using Equation 2. Not 
only does the exudate kill the ticks but also it affects 
oviposition and hatching capability of oviposed eggs. At high 
concentration (>5 mg/ml) ticks died within three days. At 
lower concentration, although the ticks did not die, they 
reduced oviposition capacity. Furthermore most of the eggs 
that were oviposed did not hatch. The reduction of oviposition 
and egg hatchabilty by C swynertonii exudate on ticks is more 
pronounced in RA than in AV. Thus CS exudate not only kills 
ticks but it also affects reproduction at low concentrations that 
are unable to kill the ticks. Similar trends have been observed 
elsewhere. For instance Abdel-Shafy and Zayed [21] observed 
that Neem oil effect on Hyalomma anatolicum axcravatum 
ticks by killing the ticks at high concentration and reducing 
oviposition and egg hatchability in low concentrations. 
Similarly it has been shown that seeds of Azadirachta indica 
are toxic to Rhipicephalus micropulus engorged female ticks 
through reduction of reproductive paramenters, with a sharp 

drop in the number of laid eggs and reduced hatching rate [22].  
The acaricidal activity of CS exudate paralles other findings. 
For instance essential oils of CS leaves repels RA ticks and the 
repellence activity has been associated with presence of 
sesquiterpenoids [23]. Also bark extracts induces mortality in 
nymphs and adults of RA [24]. However effective concentration 
of the bark extract capable of inducing 100% mortality to ticks 
was 10%. In this study, CS exudate exhibited stronger 
acaricidal activity by inducing 100% mortality at 5% 
concentration. Acaricidal activity in the genus commiphora is 
not unique to CS. There are other species with strong 
acaricidal activities including C. erythraea [25] and C.myrr [26]. 
Additionally CS has also been shown to have strong 
antibacterial and antifungal activities[27-28] This supports the 
indigenous use of the plant for treatment of wounds, ulcers, 
various infections in humans and animals as well as killing 
ectoparacites afflicting domesticated animals [11]. These 
findings are encouraging and may be the answer to the quest 
for an acaricide of biological origin as an alternative or 
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additional weapon to the currently used commercial chemical 
acaricides. The latter are said to be expensive, hazardous to 
environment and some have already exhibited resistance by 
ectoparasites against which they are produced. Further studies 
on toxicology and formulation of CS exudate are therefore 
recommended to warrant vegetative propagation of CS and 
commercial production and processing of CS exudate. 
Additionally, active ingredients of the exudate should be 
isolated and identified so that a synthetic process be designed 
to obviate use of plants and to conserve environment.  
 
4. Conclusion 
CS exudate has strong acaricidal activity. The LC50 was 1.72 
mg/ml for RA while for AV it was 1.91 mg/ml. The LC 99 of 
the exudate for RA was 3.5 mg/ml and that of AV was 3.7 
mg/ml. The exudate not only kills the ticks effectively but also 
affects reproductive processes by reducing or preventing 
oviposition and egg hatchability. Thus CS exudate is a 
promising acaricidal agent which is available and affordable to 
our local communities. 
 
5. Acknowledgments 
This study was funded by Sida-MUHAS. We are therefore 
expressing our sincere gratitude. We also appreciate the TPRI 
administration for letting us to work in their laboratories as 
well as TPRI technical staff for their collaboration in 
conducting acaricidal tests. 
 
6. References 
1. Annu W, Latha PG, Shaji J, Anuja GI, Suja SR, Sini S et 

al. Anti-inflammatory, analgesic and anti-lipid 
peroxidation studies on leaves of Commiphora caudata 
(Wight and Arn.) Engl. Indian J Natural products and 
Resources 2010; 1:44-482.  

2. Bellamkonda R, Rasineni K, Singarededy SR, Kasetti RB, 
Pasurla R, Chippada AR et al. Antihyperglycemic and 
antioxidant activities of alcoholic extract of Commiphora 
mukul gum resin in streptozotocin induced diabetic rats. 
Pathophysiology 2011; 18(4):255-613.  

3. Al-Howiriny TA, Al-Sohaibani MO, Al-Said MS, Al-
Yahya MA, El-Tahir KH, Rafatullah S. Hepatoprotective 
properties of Commiphora opobalsamum ("Balessan"), a 
traditional medicinal plant of Saudi Arabia. Drugs Exp 
Clin Res 2004; 30(5-6):213-220. 

4. Kumar R, Meyyapan A, Nandi D, Keshari B, Chowdhury 
A, Selvamani P et al. Antioxidant and antibacterial 
activities of bark extracts from Commiphora berryi and 
Commiphora caudata. Natural products research 2011; 25 
(15):1454-1462 

5. Rahman MM, Garvey M, Piddock LJ, Gibbons S. 
Antibacterial terpenes from the oleo-resin of Commiphora 
molmol (Engl.). Phytother Res 2008; 22(10):1356-1360. 

6. Paraskeva MP, van Vuuren SF, van Zyl RL, Davids H, 
Viljoen AM.  The in vitro biological activity of selected 
South African Commiphora species. J Ethnopharmacol 
2008; 119(3):673-9. 

7. al-Harbi MM, Qureshi S, Raza M, Ahmed MM, Afzal M, 
Shah AH. Gastric antiulcer and cytoprotective effect of 
Commiphora molmol in rats. J Ethnopharmacol 1997; 
55(2):141-50. 

8.  Singh M, Sumer Singh S, Rekha. Antifungal activity of 
Commiphora wightii, an important medicinal plant. Asian 
Journal of Plant Science and Research 2013; 3(3):24-27. 

9. Sheir Z, Nasr AA, Massoud A, Salama O, Badra GA, El-

Shennawy H et al. A safe, effective, herbal 
antischistosomal therapy derived from myrrh. Am J Trop 
Med Hyg 2001; 65(6):700-4. 

10. Ruffo CK, Birnie AA, Tengnas B. Edible wild plants of 
Tanzania. Regional Land Management Unit/Sida. Nairobi 
Kenya, 2002, 766. 

11. Kalala WM, Magadula JJ, Mdegela RH. Ethnobotanical 
use of Commiphora swynertonii Burrt. Amongs Dorobo 
people in Tanzania. J Med Plants Res 2014; 8(23):820-
828. 

12. Aeschlimann A, Freyvoge TA. Biology and distribution of 
ticks of medical importance. In Jürg Meier & Julian 
White. Handbook of Clinical toxicology of Animal 
Venoms and Poisons CRC Press 1995; 236:177–189. 

13. Lynen G, Zeman P, Bakuname C, Di Giulio G, Mtui P, 
Sanka P et al. Cattle ticks of the genera Rhipicephalus and 
Amblyomma of economic importance in Tanzania: 
distribution assessed with GIS based on an extensive field 
survey.  Exp Appl Acarol 2007; 43(4):303-19.  

14. FAO. corporate Document Respository Tick-Borne 
livestock diseases and their vectors. Agriculture and 
Consumer Production Department, 1983, 20-22. 

15. Gazim ZC, Amorim ACL, Hovell AMC, Rezende CM, 
Nascimento IA, Ferreira GA et al. Seasonal variation, 
chemical composition, and analgesic and antimicrobial 
activities of the essential oil from leaves of Tetradenia 
riparia (Hochst.) Codd in Southern Brazil Molecules 
2010; 15:5509–5524. 

16. FAO. Ticks and tick borne disease control. A practical 
field manual Volume I. Tick Control, 1984, 299. 

17. FAO. Recommended method for measurement and 
detection of resistance of agricultural pests to acaricides, 
Tentative method for larvae of cattle ticks, Boophilus sp 
FAO Method 7, FAI plant protection Bulletin 1971; 19:5-
18 

18. Shaw RD. Culture of an organophosphorus resistant strain 
of Boophilus microplus (Can.). Bulletin of Entomological 
Research 1966; 56:389–405.  

19. Drummond RO, Ernst SE, Trevino JL, Gladney WJ, 
Graham OH. Boophilus annulatus and Boophilus 
microplus: Laboratory test of insecticides. Journal of 
Economic Entomology 1973; 66:130-133. 

20. Gonzales JC, Muniz RA, Farias A, Gonc alves LCB, Rew 
RS. Therapeutic and persistent efficacy of doramectin 
against Boophilus microplus in cattle. Vet Parasitol 1993; 
49:107–119. 

21. Abdel-Shafy S, Zayed AA. In vitro acaricidal effect of 
plant extract of neem seed oil (Azadirachta indica) on 
egg, immature and adult stages of Hyalomma anatolicum 
excavatum (Ixodoidea: Ixodidae). Vet Parasitol 2002; 
106:89–96. 

22. Giglioti R, Forimb MR, Oliveiraa HN, Chagasc ACS,  
Ferrezinid J,  Britoe LG et al. In vitro acaricidal activity 
of neem (Azadirachta indica) seed extracts with known 
azadirachtin concentrations against Rhipicephalus 
microplus. Veterinary Parasitology 2011; 181:309– 315. 

23. Kaoneka B, Mollel MM, Lyatuu F. Leaf essential oil 
composition and tick reppelancy activity of Commiphora 
swynnertonii Burrt. J Biol Res-Thessalon 2007; 8:213-
216. 

24. Kaoneka B, Mollel M. Acaricidal activities of extracts of 
Commiphora swynertonii Burrt (Burseraceae), Melia 
volkensii Gurke, Turraea abyssinica Hotchst, Turraea 
floribunda Hochst and Turraea cornucopia Styles and 



 

~ 25 ~ 

International Journal of Herbal Medicine 

F.White (Meliaceae) against the brown ear tick 
Rhipicephalus appendiculatus Neumann. J Open 
University of Tanzania 2012; 10:25-34. 

25. Carrol JF, Maradufu A, Warthen JD. An extract of 
Commiphora erythraea, a repellant and toxicant against 
ticks. Entomologia experimentalis et applicata 1989; 
53:111-116. 

26. Maradufu A. Furanosesquiterpenoids of Commiphora 
erythraea. C myrrh Phytochemistry 1982; 21:677-680. 

27. Mkangara M, Chacha M, Kazyoba PE.  Antimicrobial and 
Cytotoxicity Efficacy of Commiphora swynnertonii 
(Burtt) Extracts. International Journal of Science and 
Research 2014; 3(7):1611-1615 

28. Bakari G, Max R, Mdegela R, Phiri E, Mtambo M. Effect 
of crude extracts from Commiphora swynnertonii (Burrt) 
against selected microbes of animal health importance. 
Journal of Medicinal plants Research 2012; 6(9):1795-
1799. 

 


