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ABSTRACT 

This thesis reports the repellency activity and toxicity of Commiphora swynnertonii exudates. 

The exudates were extracted using hexane and chloroform solvents. The crude extracts were 

tested for repellency activity at concentration of 110, 100, 90, 80, 70, 60 and 50 mg/ml 

against Rhipicephalus appendiculatus larvae.  The crude extracts were further evaluated for 

the acute and subacute toxicity using albino mice and rats, respectively. The results showed 

that repellency activity appeared to be concentration and time dependent. In acute toxicity, 

oral administration of C. swynnertonii hexane and chloroform extract at a doses of 500, 1000, 

and 2000 mg/kg body weight induced no clinical signs of toxicity in the mice during 14 days 

of experimental period. However, C. swynnertonii chloroform extract showed some toxic 

properties in some of blood parameters and in vital organs (liver and kidney) of treated mice. 

In subacute toxicity, C. swynnertonii hexane extract showed significant change in some of 

hematological and biochemical parameters. Even though rats treated with C. swynnertonii 

chloroform extract did not develop any observable sign of toxicity, some toxic properties was 

observed in some of blood parameters and in vital organs (liver and kidney). It is concluded 

that, C. swynnertonii hexane and chloroform extracts considered as good repellency agents 

against Rhipicephalus appendiculatus larvae. For the toxicity evaluation, C. swynnertonii 

hexane extracts was nontoxic while C. swynnertonii chloroform extract had toxic properties 

deduced from change in blood parameters and internal organs of treated animals. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background information 

The biggest challenge to livestock industries among pastoralist especially in African 

continent is tick infestation and tick borne diseases (Mkangara et al., 2015; Nyabayo et al., 

2015). In sub-Saharan Africa, East coast fever (ECF) caused by Theileria parva, transmitted 

by brown ear tick, Rhipicephalus appendiculatus  is one of the major constraints to the 

development of  livestock industry (Wanzala et al., 2014). Ticks infestation and tick borne 

diseases have great negative impacts on economics to livestock keepers (Kalala et al., 2014). 

In east Africa, the loss due to ECF was estimated to be 168 million United States Dollar 

including a mortality of 1.1 million cattle (Mukhebi et al., 1992). It was also reported that in 

1981-1993 tick-borne diseases accounted for 71.4% of annual cattle death in Tanzania. 

However, in 2006, Kivaria reported that, cattle death due to ECF in Tanzania was estimated 

to be 68% which attributed to the loss of 364 million USD (Kivaria, 2006). In Uganda the 

cost incurred for the control of ticks and tick-borne diseases was 308 144 USD (Ocaido et al., 

2009). 

The use of synthetic acaricides is the most common method used for decades by livestock 

keepers to control both hard and soft ticks (Opdebeeck et al., 1988). Synthetic acaricides that 

has been employed for the management of ticks are organophosphates (OP), phyrethroid, 

amitraz, macrocyclic lactone (ML), arsenic, organochlorine, benzenehexachloride (BHC), 

polychloroterpine, dieldrin and aldrin, cyclodiene compounds and toxaphene just to mention 

a few. Despite the fact that synthetic acaricides has been effective in the management of 

ticks, their use has become less reliable, unacceptable and unsustainable due to several 

reasons, such as high cost of acaricides, tick resistance to synthetic acaricides and 

contamination of the environment or food with toxic residues (Bissinger et al., 2010; Kalala 

et al., 2014; Mkolo et al., 2007). 
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Development of tick resistance to a successive acaricides in recent years has been a major 

problem in livestock farmers (Sindhu et al., 2003; Kivaria et al., 2007). Baker (1978) 

reported resistance of ticks to Arsenical acaricides in Boophilus decoloratus which was first 

detected in South Africa in 1941 and resistance to toxaphene have been reported from Kenya, 

Malawi, South Africa, Uganda, Zambia and Zimbabwe (FAO, 1984). Boophilus microplus 

resistance to Arsenical was also reported in Australia in the year 1937 (George et al., 2004). 

In 1971, Brown and Pal reported that the resistance of B. microplus to chlorinated cyclodiene, 

dichlorodiphenyltrichloroethane (DDT) and organophosphorus / Carbamate acaricides was 

first observed in 1950, 1954 and 1964, respectively, and from this time resistance has been 

reported with all acaricides used and for most tick species throughout the world (FAO, 1984). 

These challenges prompted the necessity to seek for alternative acaricidal agents which are 

affordable, effective, eco-friendly and less toxic to the livestock and livestock keepers. 

Exploitation of naturally occurring products has been promoted as an alternative way of 

addressing the problems associated with the use of synthetic drugs (Opiro et al., 2013). The 

use of plant-based products to kill or repel parasitic arthropods on livestock has been widely 

used by many communities as an alternative to synthetic acaricides (Opiro et al., 2013). For 

example in Tanzania and Kenya, the Maasai tribe use sap of Commiphora swynnertonii and 

applied on animal skins for the management of ticks, fleas and tsetse flies (Kalala et al., 

2014). Different studies have been done to validate the ethnoveterinary use of plant - based 

product as an alternative to synthetic drugs. For instant, a study conducted by Lima et al. 

(2016) on repellency activity of Lippie alba essential oils grown in Brazil found that the plant 

possessed repellency activity against Rhipicephalus appendiculatus. On another study, 

Wanzala et al. (2014) observed repellency activity of Tagetes minuta and Tithonia 

diversifolia grown in Kenya against R. appendiculatus. Another study done by Nyabayo et al. 

(2015) on acaricidal activity of Salvia nilotica essential oils against R. appendiculatus 

reported that the essential oils of Salvia nilotica exhibited acaricidal activity against R. 

appendiculatus. 

Commiphora (Burseraceae) is among plants claimed to have wide-range of biological 

activities. In Tanzania, Commiphora species is demanded in the treatment of wounds, cough, 

chest aliments in human and control of ecto parasites (Kaoneka et al., 2002). Commiphora 

swynnertonii is a small highly branched and thorny tree with a height of 3 meters tall.  This 

plant is readily available in the Northern part of Tanzania (Ruffo et al., 2002), Southern part 

of Kenya (Kalala et al., 2014), tropical and subtropical part of Asia and South America 



3 
 

(Mkangara et al., 2015). Since Rhipicephullus appendiculatus, Amblyomma variegatum, 

Amblyomma gemma, Amblyomma lepidum, Boophillus microplus and Rhipicephullus averts 

are ticks of economic importance in Tanzania (Kalala et al., 2014; FAO, 1983), repellent 

agent from Commiphora swynnertonii exudates contain volatile compound will be 

established, which will comfort livestock to stay all the time without tick infestation as those 

ticks will be repelled with the compound found in the repellent agent. Additionally, toxicity 

of C. swynnertonii extracts will be evaluated. 

1.2 Problem statement 

Tick infestations and tick-borne infections is the common veterinary health problem in 

Tanzania. For instance, ECF alone was estimated to account for 68% of the 364 million USD 

annual total losses resulting from tick-borne diseases in Tanzania (Kivaria, 2006). The 

strategy to lower losses of cattle caused by tick infestation in Tanzania has been through the 

use of synthetic acaricides usually suspended to water and applied on the animal skins to 

prevent tick manifestation. Despite of promising results through the use of synthetic 

acaricides, development of tick resistance to some synthetic acaricides has been reported in 

many parts of the country (Higa et al., 2015). Non-biodegradability, bioaccumulation, and 

bio magnifications of some synthetic acaricides are not favored by environmentalists since 

they negatively affect ecosystem including human beings. High cost associated with the use 

of synthetic acaricides and the aforementioned reasons, hinders the development of livestock 

industry and seriously affect small holder farmers in Tanzania. Thus, the development of 

affordable and eco-friendly repellent agent is of paramount importance. Repellency activity 

and toxicity of C. swynnertonii extracts will validate the potential use of C. swynnertonii 

exudates. 

1.3 Research objectives 

1.3.1 General objective 

To establish repellency efficacy and evaluate toxicity of C. swynnertonii exudates 

 

1.3.2 Specific objectives 

(i) To evaluate repellency activity of hexane and chloroform extracts from C. 

swynnertonii exudates 

(ii) To evaluate toxicity of hexane and chloroform extract using albino mice and rats 
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1.4 Significant of the study 

The study evaluated the repellency effect of C. swynnertonii exudates. Furthermore, the 

toxicity study provided the safety margin of the extracts from C. swynnertonii exudates. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 The genus Commiphora 

The genus Commiphora (Burseraceae) encompasses approximately 190 species of shrubs and 

trees and are distributed throughout the sub-tropical region of Africa, the Western and 

Eastern Indian Ocean islands, and Arabia (Daly et al., 2001), China, Egypt, northern 

Namibia, Iran, Pakistan, Peninsula, Sri Lanka and Brazil (Soromessa, 2013). In Tanzania, 

Commiphora species have different local names according to tribes: mbambara, mponda, 

mturituri, mtwitwi, (Swahili); oltemwai (Maasai); mguta (Sukuma); dumbechanda (Taturu); 

mzilanzi (Gogo) (Minja 1999; Sambuta and Masola, 2008). Commiphora species produces 

resins and gums which have been known by mankind since ancient time. The frankincense, 

incense and myrrh are of biblical fame. The genus name Commiphora originates from the 

Greek words Kommi meaning ‘gum’ and pheros meaning ‘bearing’ (Van der Walt, 1974). 

The Afrikaans name for Commiphora is ‘kanniedood’, means ‘cannot die’. This is an 

indication of sustainability of the plant and also refers to the fact that the truncheons grow 

easily when planted. 

Commiphora species are characterized by small trees or shrubs range from 3.5 – 4.0 m tall 

(Paraskeva et al., 2008) with spinescent branches, pale grey bark and reddish-brown resinous 

exudates (Suleiman, 2014). Commiphora swynnertonii is a small tree highly branched with 

spine reaching a height of about 3 meters (Kalala et al., 2014). The barks are pale grey that 

peels off in papery pieces. When damaged the bark release a watery, milky sap and later 

become reddish brown resinous exudates. Leaves vary between simple and compound leaves, 

shiny copper green and during wet season the leaves arise and detached during dry season. 

Commiphora swynnertonii was first collected by Burtt, B.D. in Dodoma District, Tanzania in 

1932 and kept at National Museums of Kenya, East Africa Herbarium, Nairobi Kenya with 

voucher specimen no 3827 (Bakari, 2013). Products of Commiphora species have been used 

since biblical fame. Moses used myrrh during sacred Jewish ceremonies as anointing oil and 

it was one of the three gift given to infant Jesus (‘the present unto him a gifts, gold and 

frankincense’) and the oil from myrrh was used to anoint the body of Christ after crucifixion 

(Drarmananda, 2003). Myrrh from Commiphora species has been used as medicine for 

treatment of both livestock and human diseases. The myrrh was used for the treatment of 

menstrual pain in women thus considered as an agent that promotes the inception of 
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menstruation and regulates its flow (Hanus et al., 2005). The sap of C. swynnertonii has for 

long time been utilized as anti-ectoparacites and is applied on animals for control of ticks, 

fleas, tsetse flies, bed bugs and mange mites (Minja, 1999; Bakari, 2013). 

2.1.1 Phytochemical investigations of Commiphora species 

Plants have ability to synthesize secondary metabolites, which are used as bio-resource in 

food supplements, and chemical entities for synthesis of drugs in medicine (Cowan, 1999). In 

many cases, secondary metabolites produced by plants serve as plant defense mechanisms 

against predation by microorganisms, insects, and herbivores. Most of these secondary 

metabolites have been found in different Commiphora species and their concentrations vary 

widely depending on species, season and geographical location. Bioactive secondary 

metabolites which have been investigated from Commiphora species are Dammarine 

triterpenes, Ferulate, Furanosesquiterpenes, Guggultetrols, guggulsterones, Lignans, 

Flavonones, Sesquiterpenes, esters, Cumunic aldehyde Euginol, Steroids, resin acids and 

Protein (Zhu et al., 2001; Fatope et al., 2003; Al-Harbi et al., 1997). Phytochemical screening 

of C. swynnertonii revealed presence of Saponins, Flavonoids, Cardiac glycosides, 

Terpenoids, Tannins and Steroids (Bakari, 2013). Phenolic compounds, tannins, alkaloids, 

triterpenes and sterols have been reported from ethanolic and hexane extracts of C. africana 

(Hanus et al., 2005; Aliyu et al., 2007). Leaves of C. swynnertonii were reported to contain 

essential oils which were five sesquiterpenoids and four sesquiterpenoid derivatives, copaene 

and isocaryophyllene (Kaoneka et al., 2007). Isolated secondary  metabolites from some of 

Commiphora species have been reported to exihibit in vitro and in vivo pharmacological 

activities such as antiproliferative, antioxidant, anti-inflammatory and antimicrobial (Bakari 

et al., 2011). Most of phytochemical studies on the genus Commiphora have been 

concentrated on the myrrh oil extracted from the stem bark because of the exploitation of the 

oil in modern perfume formulation and also used as an astringent for the mucous membranes 

of the mouth and throat (Hanus et al., 2005). 

2.1.2 Uses of Commiphora species 

Some Commiphora species have antiectoparasitic, antiendoparasitic and repellency effects. 

Example C. swynnertonii and C. holtziana have been reported to possess larvicidal, and 

acaricidal activity against cattle ticks R. appendiculatus, Amblyomma variegatum and 

Boophilus microplus (Sambuta and Masola, 2006; Mkangara et al., 2015; Birkett et al., 

2008). Carroll et al. (1989) reported larvicidal and repellency activity of hexane extract of the 
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gum of C. erythraea (Engler) against Amblyomma americanum and Dermacentor variabilis.  

Commiphora erythraea and C. incise have been reported to be used by Borana and Gerri 

people of Southern Ethiopia for the control of ectoparasites (Bekalo et al., 1996). Myrrh from 

C. molmol has been reported to be effective in the treatment of human schistosomiasis and 

fasciolosis (Massoud et al., 2001; Haridy et al., 2004). Commiphora molmol was also 

evaluated in treating sheep which are naturally infected with Moniezia expansa and showed a 

cure rate of 100% with no observable clinical side effects in the sheep (Al-Mathal and Fouad, 

2004). 

Several Commiphora species have been reported to have activities in reducing serum 

cholesterol concentrations without causing any detrimental side effects (Adebayo et al., 

2006). Commiphora mukul has been claimed to lower serum cholesterol and triglycerides as 

well as low-density lipoprotein (LDL) and very low-density lipoprotein (VLDL) (the “bad” 

cholesterols) and at the same time increasing high density lipoprotein cholesterol (HDL) 

(Singh et al., 1994). Guggulsterone, a compound found in C. mukul exert activity in lowering 

serum cholesterol by acting as an antagonist of the farnesoid X receptor (FXR), a bile acid 

receptor which is important in cholesterol metabolism (Urizar et al., 2002; Huang et al., 

2003). Commiphora africana and C. myrrha extracts were also reported to exhibit 

hypolipidaemic activity in experimental rats (Adebayo et al., 2006). 

An ethanolic stem bark extract of C. africana was reported to have anti-hyperglycemic 

potential which was associated with stimulation of the pancreatic beta-cells in alloxan 

induced-diabetic rats (Goji et al., 2009). However, C. mukul extracts was shown to have 

beneficial effect in the treatment of diabetes by decreasing the effect of blood glucose and 

increasing levels of plasma insulin in Streptozotocin induced diabetic rats (Bellakonda et al., 

2011). Anti-ulcerative effect of C. opobalsamum against different acute gastric ulcer models 

in rats induced by necrotizing agents was investigated by Al-Howiriny et al. (2005). The 

results showed that the extract had a dose-dependent protection against ethanol-induced 

depletion of gastrointestinal mucosa through supporting both the offensive and defensive 

factors (Al- Howiriny et al., 2005). Similarly, protection of production of stomach mucus by 

the extract of C. molmol (oleo-gum resin) was reported by Al- Harbi et al. (1997). 

Antimicrobial activities of different species of genus Commiphora have been reported by 

different scientific researchers. Example All et al. (2007) reported the antibacterial activity of 

toluene-methanol extracts from the leaves and roots of C. quadricincta against Yersinia 
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enterocolitica, Staphylococcus aureus, Escherichia coli and Staphylococcus epidermidis. 

Commiphora africana root ethanolic extract was investigated to have antimicrobial activity 

against Staphylococcus aureus, Escherichia coli, Salmonella typhi (typhoid) and Candida 

albicans (Paraskeva et al., 2008; Akor and Anjorin, 2009). Antimicrobial activities of C. 

kerstingii against Staphylococcus aureus, Streptococcus pyogenes, Pseudomonas aeruginosa, 

Pseudomonas fluorescens and Bacillus subtilis was reported by Musa (2008). The resin from 

C. mukul has been investigated by Newton et al. (2002) to exihibit antimycobacterial activity, 

against Mycobacterium aurum. 

Several Commiphora species have been documented to have anti-inflammatory and wound 

healing effect. In vitro anti-inflammatory activity of C. pyracanthoides, C. schimperi and C. 

glandulosa extracts were reported by Paraskeva and his coworker (2008). Anti- inflammatory 

effect of C. africana stem bark ethanolic extracts in adult Wistar rats using paw edema model 

was reported by Ezekiel et al. (2010). Myrrh from C. molmol was found to have wound 

healing properties in wounded rats by complete epithelialization, new granulation tissues 

formation and new blood vessels development, leucocytes infiltration with increased 

polymorphonuclear cells (PMNs) (Haffor, 2010). 

Antioxidant agents of medicinal plants are possible mediators in the protection against 

cancers, myocardial necrosis and increased fibrinolysis. Some Commiphora species have 

been reported to have antioxidant effects. Example methanolic extracts of C. berryi and C. 

caudata have been reported to display significant 1, 1-diphenyl-2-picryl hydrazyl (DPPH) 

radical scavenging activity, with IC50 values of 26.9 and 21.2µg/mL respectively (Kumari et 

al., 2011). 

2.2 Toxicity of Commiphora species 

Plant products are assumed to be nontoxic and less destructive to the human body than 

convectional drugs because they are of natural origin (Nasri and Shirzad, 2013). Some plant 

products which are being used for treatment of different illnesses are reported to be poisonous 

which may resulted into allergic reaction in people who using the products and may cause 

damages to the internal organs such as liver, heart, lungs, spleen and kidneys (Moreira et al., 

2014). Toxic effects are being attributed with several factors including over dosage, lack of 

standardization and incorrect preparations (Goldman, 2001). In evaluating toxicity of drugs 

or plant based products, preliminary toxicity based on brine shrimp lethality bioassay may be 

applied which could provide an indication of toxic profile of the tested materials (Meyer et 
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al., 1982; Carballo et al., 2002).  Studies have been done to evaluate cytotoxicity study of 

some Commiphora species using brine shrimp lethality test so as to draw inferences on the 

safety of such plants. For example Mkangara et al. (2015) evaluated the cytotoxicity of 

chloroform, ethyl acetate and methanol extracts from C. swynnertonii in brine shrimps larvae. 

Toxicity using animal model, depending on the duration of exposure of the animal to drugs or 

plants substances may be of three studies namely acute toxicity study, subacute toxicity study 

and chronic toxicity study (Baki et al., 2007). Acute toxicity indicates the adverse effects 

occurring within a short period after oral administration of a single dose of the tested 

substance in which the animal should be observed daily for a period of 14 days (Duffus et al., 

2009). Subacute toxicity studies, the animals are administered repeated doses of drug and 

observation to each individual animal is done daily for a period of 28 days (Baki et al., 2007). 

Similarly, the chronic toxicity is the adverse effects occurring when the experimental animals 

are exposed to daily repeated doses of drug for a period of 90 days (Belguet, 2010).  Several 

studies have been conducted on acute, subacute and chronic toxicity of some Commiphora 

species using animal model. For example acute and chronic toxicity study of C. molmol 

(oleo–gum–resin) in mice was reported by Rao and his coworkers (2001) the results showed 

that C. molmol (oleo–gum–resin) was considered to be safe in human consumption. Another 

study was conducted by Mekonnen et al. (2003) who evaluated the acute toxicity of C. 

myrrha, C. guidottii and C. erlangeriana, in Swiss albino mice. The results showed that non 

polar extracts of C. myrrha and C. guidottii did not induce any toxic at a dose of 1.2g/kg and 

0.96g/kg. However the results showed that the extract of C. erlangeriana had a mean lethal 

dose (LD50) value of 410mg/kg body weight (Mekonnen et al., 2003). 

2.3 Tick infestation and tick-borne diseases 

Ticks are ectoparasites which are the main vectors for disease causing agents to humans, 

livestock and wild animals all over the world (Aydin et al., 2015). Ticks be- long to phylum 

arthropoda, order acarina and are divided into soft bodied ticks (Argasidae) and hard bodied 

species (Ixodidae) (Iqbal et al., 2006). The family Ixodidae, hard ticks contains about 683 

species while Argasidae family, soft ticks contains 185 species (Jongejan and Uilenberg, 

2004; Latif and Walker, 2004). Ticks are the most important ecto-parasites of livestock in 

tropical and sub-tropical areas, and are responsible for severe economic losses in livestock 

(Iqbal et al., 2006). 
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The life cycles of ticks involve four stages such as egg, larva, nymph and adult (Horak et al., 

2002). Eggs are deposited in grassy areas or woods. After hatching the small, 6-legged larvae 

usually feed on small hosts such as rodents, rabbits, and squirrels. After initial feeding of the 

larvae, it molt into 8-legged nymphs which are approximately 2/3 the size of adults. Nymphs 

and adults usually feed on larger hosts such as deer, dogs, and humans. During tick life cycle, 

they display different progressive patterns and are grouped as one-, two- and three-host ticks. 

In one-host ticks all stages are found on the same host and only the gravid female drop off to 

the environment where she lays eggs and then dies. Two-host ticks larvae and nymphs feed 

on the same host and engorged nymphs drop off and molt in the environment into adults 

where they seek a new host. Three-host ticks require three hosts to complete their life cycle 

where by each parasitic stage feeds to repletion on distinct host (Walker et al., 2003). 

 

Figure 1: Life cycle of ticks 
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Tick-borne diseases (TBDs) are reported to be the major limitation to cattle production 

systems in Africa (Onono et al., 2013). Tick-borne diseases of economic important are East 

Coast fever (ECF), anaplasmosis, babesiosis, and cowdriosis (Kivaria, 2006). The incidence 

of TBDs and resulting economic losses vary widely within the country due to factors such as 

agro- ecological zones, cattle type, cattle production systems and socio-economic factors 

(Kivaria, 2006). East Coast Fever is a cattle disease syndrome caused by the parasite 

Theileria parva, transmitted by R. appendiculatus and is one of the most important livestock 

diseases in Africa (Lessard et al., 1988; Norval et al., 1991; Muraguri et al., 1999). Theileria 

parva depends on the Rhipicephalus appendiculatus Neuman 1901, a three-host tick, which 

parasitizes mainly cattle, for its transmission and its distribution is directly related to the 

distribution of the ticks. The distribution range of ECF extends from southern Sudan to 

Africa and as far west as the Democratic Republic of Congo (DRC) (Olwoch et al., 2008). 

Anaplasmosis is a haemoparasitic disease caused by Anaplasma marginale a rickettsia that 

infects the red blood cells of cattle and is transmitted by Boophilus spp, cattle ticks common 

in the warm moist environments (Dalgliesh et al., 1990). Anaplasmosis is common tick-borne 

diseases in Africa, Australia, Russia, South America, and the United States, Mediterranean 

countries and Russia (Rafyi and Maghami, 1961). Babesiosis is a tick-borne disease of cattle 

caused by the protozoan parasites of the genus Babesia (Ristic, 1981). Parasites of the genus 

Babesia infect a wide variety of domestic and wild mammals as well as man (Penzhorn, 

2006). These protozoa particularly Babesia bovis and Babesia bigemina are transmitted by 

Rhipicephalus spp which are widely distributed in tropical and subtropical countries (Smith et 

al., 1893). Babesia bovis, B. bigemina together with B. divergens are the major inhibitors of 

the cattle industry and the species are distributed in Africa, Asia, Australia, and Central and 

South America (Bock et al., 2004). Cowdriosis is a tick-borne disease of cattle, sheep, goats 

and some wild ruminants. The disease is caused by a rickettsia, known as Ehrlichia 

ruminantium which is transmitted by genus Amblyomma (A. variegatum and A. hebraeum) 

(Provost and Bezuidenhout, 1987). The diseases occur throughout African continent, 

particularly in South Africa (Okoh et al., 1987) and the infection causes a high fever, nervous 

signs, hydrothorax and oedema of the lungs and brain, and eventually death of the animals. 

Tick infestation and tick-borne diseases constrain cattle production and improvement, leading 

to considerable economic losses. In east Africa, the loss of cattle due to tick and tick borne 

diseases particularly ECF was estimated to be 168 million United States Dollar including a 

mortality of 1.1 million cattle (Mukhebi et al., 1992). It was also reported that in 1981-1993 
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tick-borne diseases accounted for 71.4% of annual cattle death in Tanzania. However, in 

2006 Kivaria reported that, cattle death due to ECF in Tanzania was estimated to be 68% 

which attributed to the loss of 364 million USD (Kivaria, 2006).  In Uganda the cost incurred 

for the control of ticks and tick-borne diseases was 308 144 USD (Ocaido et al., 2009). 
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CHAPTER THREE 

MATERIALS AND METHODS 

3.1 Exudates and ticks collection 

Exudates of C. swynnertonii were collected from Mererani, Simanjiro district in Arusha 

region, Tanzania while ticks were obtained from Tanzania Pesticides Research Institute 

(TPRI). Simanjiro district is located 3◦3S’ to 36◦59E’ at an altitude of 980m above the sea 

level. The plant material was identified in the field by Mr. Innocent Mboya, a botanist from 

TPRI and voucher specimen coded CS 001 is deposited at the Nelson Mandela African 

Institution of Science and Technology. Ticks where identified by Mr. Ibrahim an 

entomologist from TPRI 

3.1.1 Extraction of plant materials 

Exuates weighed 78.8g were mixed with 150ml of distilled water followed by 150ml of 

hexane. The solution was thoroughly shaken and allowed to settle in order to form two layers. 

The hexane layer was separated from aqueous layer by decantation. Thereafter, 150mL of 

chloroform was poured into the separating funnel containing aqueous layer. The solution 

were shaken and left for 6h and chloroform layer was separated from the aqueous layer. The 

two extracts obtained were concentrated through vacuum rotary evaporator, and the extracts 

obtained were kept in a beaker covered with aluminium foil and stored at 4°C for further use. 

3.2 Climbing bioassay 

The climbing bioassay was performed as described by Magano and Mkolo (2011). The 

bioassay is based on climbing behavior of ticks except for the genus Amblyomma ticks 

naturally climb up vegetation to quest for a host (Norval et al., 1987). A beaker of 50ml filled 

with paraffin was firmly inserted in the center of a 250ml beaker which was filled with water 

to completely surround the small beaker in order to discourage tick from crawling away from 

paraffin platform (Carrol, 1998). The paraffin provided support to the vertically inserted 

wood rod (length 11cm) and also served as platform on which ticks were placed. 

Concentrations of chloroform and hexane extracts were prepared by dissolving 110mg 

100mg, 90 mg, 80mg, 70mg, 60mg, 50mg in 10% Dimethyl sulphoxide (DMSO). Two filter 

papers (12cm2 each) were prepared on which one filter paper was impregnated with tested 

extract while the other filter paper was not impregnated with any extract or solvent. The 

impregnated filter paper was pasted on the top of the wood rod followed by non-impregnated 
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filter paper which was pasted below it. The same procedures were followed for the positive 

and negative control. Positive control used was jungle formula commercial insects’ repellant 

and negative control was DMSO. Twenty five R. appendiculatus larvae were randomly 

placed on a paraffin platform of the treated apparatus while the same numbers of larvae were 

placed on controls platform. The position of the larvae on the wood rod was recorded at 10 

minutes intervals for 60 minutes. Ticks (larvae) on the impregnated filter paper and on 

negative control were considered not repelled while those found on non- impregnated filter 

paper and on wood rod were considered repelled. Three replications were done for each 

concentration of the extracts and standard insect repellant (Jungle formula). 

3.3 Toxicity of Commiphora swynnertonii extracts using albino mice and rats. 

3.3.1 Experimental animals 

Albino mice of both sexes, weighted between 19-36 g aged 4 to 5 weeks and albino rats of 

both sexes weighed between 46-192 aged 7 to 8 weeks were randomly obtained from small 

animal unit division at the Sokoine University of agriculture (SUA), Morogoro, Tanzania. 

The animals were allowed to stay in cages with sawdust litters in a controlled temperature of 

about 250C to 290C and lightning of 12 h of light and 12 h of darkness for each 24 h period. 

3.3.2 Acute oral toxicity 

Acute oral toxicity test was done according to Organization for Economic Co-operation and 

Development (OECD) guidelines number 425 of 2001 (OECD, 2001). The mice were 

acclimatized for 7 days before the treatments, and they were provided with standard diet and 

water. The animals were divided into seven groups with six animals each (3 males and 3 

females) one, control groups and six treated groups. The mice were fasted 4 h before 

administration of the extracts. Body weights of the mice were determined and the dose was 

calculated in accordance with their body weights. One group was given distilled water as 

controls and the three treated groups were given doses of 500 mg/kg, 1000 mg/kg and 2000 

mg/kg body weight of hexane extract while other three groups were given same doses of 500 

mg/kg, 1000 mg/kg and 2000 mg/kg body weight of chloroform extract. Food was withheld 

for about 2 h after administration of the extract but not water. The relevant clinical symptoms 

were closely observed during the first six hours. The animals were then observed for their 

toxic symptoms, behavioral changes, and mortality at least once daily for 14 days. After 14 

days all mice were weighed and the blood of each mouse was collected through eye orbital 
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vein into vacutainer tube contained anti-coagulant substance (EDTA). Hematological 

parameters including white blood cell (WBC), Red blood cell (RBC), Hematocrit (HCT), 

Mean corpuscular volume (MCV), Mean hemoglobin concentration (MCH), Mean platelet 

volume (MPV), Mean corpuscular hemoglobin concentration (MCHC), and hemoglobin 

(Hb). 

3.3.3 Sub-acute toxicity 

Forty two albino rats were divided into seven groups of six animals each (3 males and 3 

females), one control groups and six treated groups. Control group was given distilled water 

and the three treated groups were given doses of 250 mg/kg, 500 mg/kg and 1000 mg/kg 

body weight of hexane extract while other three groups were given same doses of 250 mg/kg, 

500 mg/kg and 1000 mg/kg body weight of chloroform extract. All administrations were 

done every 24 h via oral gavage throughout the experimental period. The rats were weighed 

daily and also subjected to thorough observations for mortality and any behavioral changes, 

during the 28-day experimental period. After 28 days all rats were weighed and the blood of 

each rat was collected through eye orbital vein into two vacutainer tubes for each animal. The 

first vacutainer tube contained anti-coagulant substance (EDTA) and the second vacutainer 

tube was plain. Hematological parameters including white blood cell (WBC), Red blood cell 

(RBC), Hematocrit (HCT), Mean corpuscular volume (MCV), Mean hemoglobin 

concentration (MCH), Mean platelet volume (MPV), Mean corpuscular hemoglobin 

concentration (MCHC), and hemoglobin (Hb) were determined using the blood samples 

contained in the EDTA tubes. The blood samples contained in plain vacutainer tubes were 

centrifuged at 4000 rpm for 10 min and the serum obtained were subjected to biochemical 

parameters which included total protein, bilirubin, alkaline phosphate (ALP), aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), creatinine and albumin. After 

blood collection, all rats were sacrificed and dissected. The internal organs such as liver, 

heart, lungs, spleen and kidneys were carefully removed and weighed individually and the 

relative organ weights were calculated according to the following formula: relative organ 

weight (%) = weight of organ (g)/body weight (g) × 100. For Histopathological examinations, 

organs were fixed in 10% formalin before being embedded in paraffin. After routine 

processing, five micrometers of paraffin sections were prepared and stained with hematoxylin 

and eosin before microscopic examination. 
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3.4 Statistical analysis 

Results on tick repellency were analyzed using GenStat computer software version 4 

(GenStat 4). Effective concentration to repel 50% of the ticks (EC50) was calculated using 

linear regression equation and percentage repellency was calculated using the formula below 

as demonstrated by Lima et al. (2016).  

PR= NTF / (NTF +TF) X 100 

Where; 

PR is percentage repellent 

NTF is number of ticks on non-impregnated filter paper 

TF is number of ticks on impregnated filter paper 

In acute and subacute toxicity test student’s t-test was used to compare initial body weight 

and final body weight for both control and treated groups of animals while one way analysis 

of variance (ANOVA) was used in multiple comparisons of the means for hematological, 

biochemical and organ weight data between the control and treated groups of animals. The 

statistical analysis was performed using STATISTICA software version 8 (StatSoft, 2007) 

with the level of significance set at p˂ 0.05. 

 

 

 

 

 

 

 

 

 



17 
 

CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Results 

4.1.1 Repellency activity of C. swynnertonii hexane and chloroform extracts 

The repellency activity of C. swynnertonii hexane and chloroform extracts were evaluated for 

repellency activity against R. appendiculatus larvae and results obtained are summarized in 

Tables 1 and 2. The findings from this study indicated that the repellency activity of C. 

swynnertonii hexane and chloroform extracts was concentration and time dependent. The 

repellency declined as time elapsed (Table 1 and 2). The standard repellant (Jungle formula) 

used displayed the same activity patterns. It was revealed that there was very high significant 

difference (P<0.001) in repellency effects between control and tested extracts in the first 40 

minutes. 

Hexane and chloroform extracts had comparable repellency activity as indicated in Table 1. It 

was evident statistically that there was no significant difference (P>0.001) among extracts 

after 50 and 60 minutes exposure time (Table 1). Furthermore, results revealed that, there was 

very high significant difference (P<0.001) in repellency concentrations of control and tested 

extracts from 10 to 60 minutes. The concentrations of chloroform and hexane extracts with 

higher percentage repellency activity comparable to the control were 110 mg/ml and 100 

mg/ml    (Table 1). 

Additionally, findings from this study indicated that there was very high significant 

interaction effect (P<0.001) in both control and treated extracts against concentrations in the 

first 20 minutes while no significant interaction effect (P>0.001) was observed from 30 to 60 

minutes. 

The concentrations that can repel 50% of the larvae EC50 was calculated and results are 

shown in Table 2. The EC50 was generally increasing with an increase in exposure time for 

both extracts and standard. The EC50 could not be calculated at the 10th minutes because all 

the tested concentrations of the standard repellant had 100% repellency while at the 20th 

minutes the Y-intercept was greater than 50. 
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Table 1: Mean percentage repellency of chloroform and hexane C. swynnertonii extract against R. appendiculatus larvae 

Extract 

Concentration 

(mg/ml) 

PR 

(10 min) 

PR 

(20 min) 

PR 

(30min) 

PR 

(40min) 

PR 

(50 min) 

PR 

(60 min) 

Chloroform 

50 53.63de 44.84hi 24.04ij 10.89j 8.00i 6.72h 

60 58.00bcde 56.06fgh 41.44fghij 32.36ghij 22.27efghi 22.02efgh 

70 61.36bcde 61.94fg 54.04defg 41.58efgh 26.26efghi 23.18efgh 

80 71.45bc 67.13ef 50.40efgh 43.21defh 41.36cdef 27.11efg 

90 73.06b 75.88de 62.36cdeg 55.81cdefg 47.63bcde 36.69def 

100 89.00a 90.60abc 84.07abc 65.36bcde 63.41bcd 54.04bcd 

110 95.41a 92.81ab 87.10ab 74.87bc 71.17ab 57.79bc 

Hexane 

50 26.34f 21.21j 19.06j 14.65ij 11.06hi 7.32h 

60 47.72e 35.47i 28.26hij 24.51hij 13.71ghi 13.51gh 

70 53.03de 42.93i 39.37ghij 25.23hij 19.93fghi 17.53fgh 

80 55.97cde 46.43hi 41.49fghij 37.48fghi 27.45defgi 20.83efgh 

90 68.61bcd 54.43gh 45.13fghi 40.58fgh 37.96defg 35.04ef 

100 87.85a 77.60de 73.83bce 66.52bcd 65.72abc 56.64bc 

110 94.97a 92.26ab 75.79bc 65.55bcde 70.88ab 62.32b 

Control 

50 100.00a 76.77de 63.70cdef 25.13hij 23.94defgi 21.89efgh 

60 100.00a 79.66cd 60.49cdeg 42.69defh 30.45defgi 26.39efgh 

70 100.00a 80.42cd 60.65cdeg 56.66cdefg 30.35defgi 32.79efg 

80 100.00a 87.08bcd 76.63bcd 57.24cdef 36.64defh 27.80efg 
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90 100.00a 100.00a 89.81a 69.12bc 46.62bcde 29.84efg 

100 100.00a 100.00a 100.00a 88.44ab 49.09bcd 40.54cde 

110 100.00a 100.00a 100.00a 100.00a 88.19a 80.41a 

P-value (extracts)  *** *** *** *** ns ns 

P-value 

(concentration)  *** *** *** *** *** *** 

P-value (interaction)  *** *** ns ns ns ns 

***Significant difference, ns=no significant difference, values followed by different letters denote statistical significance (P<0.001) 



20 
 

Table 2: Effective concentrations (EC50) of chloroform, hexane and control against R. 

appendiculatus larvae at different time intervals 

Extracts 

   

Time (Minutes) 

  

  

10 20 30 40 50 60 

chloroform EC50 49.21 55.45 72.44 83.81 89.54 101.22 

 

R2 0.9545 0.9785 0.9376 0.9621 0.988 0.9455 

Hexane EC50 68.8 77.37 84.05 91.97 93.71 100.36 

 

R2 0.9588 0.9438 0.9206 0.9227 0.9146 0.92 

Control EC50 - - 42.92 69.13 87.26 97.98 

 

R2 - 0.8909 0.8777 0.9704 0.7707 0.6629 

R2 - Regression correlation coefficient; EC50 – Concentrations (mg/ml) at 

which 50% of the R. appendiculatus larvae were repelled 

4.1.2 Acute toxicity of C. swynnertonii hexane and chloroform extract in albino mice 

(i) General behavioral changes 

The oral administration of C. swynnertonii hexane and chloroform extract at 500 mg/kg, 1000 

mg/kg and 2000 mg/kg body weight doses had no clinical adverse effect of substance related 

toxicity and did not cause mortality of any mice during the 14-day observation period. 

(ii) Body weight changes 

Compared with control there was no significant change (P>0.05) in body weight gain or loss 

of the extract- treated mice throughout the study period (Table 3 and 4). All mice in the group 

exhibited normal change in body weight without a marked increase or decrease. 
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Table 3: Body weight (g) values of control and mice treated with C. swynnertonii hexane 

extract measured during the acute toxicity study 

Dose (mg/kg BW) Sex Mean at day 0 Mean at day 14 P-value 

Control M 28 ±2.52 29.67 ± 0.33 0.547 333 

F 22 ± 2.00 26.33 ± 3.38 0.332 06 

500 M 25 ±1.20 26 ±0.58 0.279 44 

F 26 ±1.53 28±0.56 0.287 864 

1000 M 28 ±0.67 29 ±0.58 0.534 42 

F 25 ±2.52 26.33±4.37 0.901 236 

2000 M 29 ±1.53 29.33 ±2.19 0.155 016 

F 24 ± 2.0 24.67 ± 2.40 0.920 238 

Values are expressed as mean ± SEM, M = male, F = female, BW = body weight 

 

Table 4: Body weight (g) values of control and mice treated with C. swynnertonii chloroform 

extract measured during the acute toxicity study 

Dose (mg/kg BW) Sex Mean at day 0 Mean at day 14 P-value 

Control M 28 ±2.52 29.67 ± 0.33 0.547 333 

F 22 ± 2.00 26.33 ± 3.38 0.332 06 

500 M 28.33 ± 3.48 31 ± 2.52 0.568 283 

F 28 ± 1.45 30.33 ± 2.33 0.507 158 

1000 M 30 ± 1.73 27.67 ± 0.33 0.256 435 

F 29.33 ± 3.53 29 ± 2.31 0.940 784 

2000 M 26.67 ± 3.53 22.33 ± 2.73 0.386 239 

F 30.33 ± 2.60 28.67 ± 0.88 0.055 929 

Values are expressed as mean ± SEM, M = male, F = female, BW = body weight 

(iii) Hematological parameters 

The results of hematological parameters of control and treated mice are shown in Table 5 and 

6. These results show that there were no significant difference (P>0.05) in all hematological 

parameters in the group of mice treated with C. swynnertonii hexane extract (Table 5) while 

in the group of mice treated with C. swynnertonii chloroform extract showed no significant 

difference (P>0.05) in hematological parameters except for the mean corpuscular volume 

(MCV) as indicated in Table 6. 
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Table 5: Hematological values of control and mice treated with C. swynnertonii hexane extract measured during acute toxicity study 

Dose (mg/kg BW) 

Parameters Sex Control (mg/kg BW) 500 1000 2000 P-value 

WBC (m/mm3) 

 

M 85.57 ± 1.20 85.23 ± 1.22 81.39 ± 3.47 86.62±1.95 0.400 834 

F 85.57 ± 1.20 80.41± 2.48 84.84± 0.84 88.53 ±0.48 0.255 376 

RBC (m/mm)3 

 

M 5.75 ± 0.12 8.18 ± 0.01 6.35± 1.44 8.28 ± 0.42 0.101 555 

F 6.50 ± 0.15 3.76 ± 1.00 5.90 ± 1.76 4.59 ± 0.43 0.726 528 

MCV (fl) 

 

M 56.37 ± 0.52 56.32 ± 0.59 52.71 ± 2.14 50.73 ± 1.62 0.052 783 

F 52.7 ± 0.06 51 .10± 0.38 53.8 ± 2.47 53.43 ± 0.58 0.107 115 

HCT (%) 

 

M 33.43 ± 0.50 44.34 ± 1.19 132.91± 7.61 41.93 ± 2.88 0.191 134 

F 34.23 ± 0.78 19.20± 4.91 30.9 ± 8.50 24.99 ±2.44 0.505 125 

MCH (pg) 

 

M 18.75 ± 0.16 18.35 ± 0.09 18.46 ± 0.24 18.33 ± 0.24 0.426 177 

F 22.3 ± 1.45 20.70 ± 1.52 19.7 ± 0.78 19.26 ±0.42 0.145 501 

MCHC (g/dl) 

 

M 34.79 ± 0.02 34.83 ± 0.02 34.82 ± 0.02 34.80 ± 0.01 0.496 46 

F 42.77 ± 0.57 45.22± 0.11 45.02 ± 0.29 44.65 ± 0.23 0.220 99 

Hb (g/dl) 

 

M 13.00 ± 0.89 14.79 ± 0.20 11.10 ± 2.63 16.03 ± 0.71 0.160 695 

F 14.53 ± 0.99 7.80 ± 1.83 11.4 ± 3.15 9.25 ± 1.05 0.584 332 

MPV (fl) 

 

M 8.23 ±0.03 8.46± 0.26 8.30 ± 0.26 8.73 ± 0.03 0.300 601 

F 7.77 ± 0.18 7.50 ± 0.29 8.57 ± 0.43 8.10± 0.06 0.224 104 

Values are expressed as mean ± SEM, M= Male, F= Female, BW= Body weight, WBC= white blood cell, RBC=Red blood cell, 

MCV= Mean corpuscular volume, HCT= Hematocrits, MCH= Mean corpuscular hemoglobin, MCHC= Mean corpuscular hemoglobin 

concentration, Hb= Hemoglobin, MPV= Mean platelets volume 
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Table 6: Hematological values of control and mice treated with C. swynnertonii chloroform extract measured during acute toxicity 

Dose (mg/kg BW) 

Parameters Sex Control 500 1000 2000 P-value 

WBC (m/mm3) 

 

M 85.57 ± 1.20 76.76 ± 22.63 51.64 ± 9.36 84.34 ± 8.52 0.279 208 

F 85.57 ± 1.20 83.81 ± 23.95 52.24 ±1.14 48.69 ± 7.40 0.117 763 

RBC (m/mm)3 

 

M 5.75 ± 0.12 4.55 ± 1.24 7.88 ± 0.30 5.57 ± 1.05 0.078 398 

F 6.50 ± 0.15 6.70 ± 0.76 4.53 ± 1.57 6.36 ± 2.60 0.338 938 

MCV (fl) 

 

M 56.37 ± 0.52 52 ±4.31 49.73 ± 1.38 50.83 ± 0.66 0.263 628 

F 52.7 ± 0.06b 54 ± 1.75ab 48.25 ± 1.25c 52.5 ±2.77a 0.016 559 

HCT (%) 

 

M 33.43 ± 0.50 23.9 ±6.80 39.2 ± 2.01 26.9 ± 6.27 0.139 489 

F 34.23 ± 0.78 36.37 ± 65.31 22 ± 8.10 33.33 ± 6.14 0.243 186 

MCH (pg) 

 

M 18.75 ± 0.16 17.6 ± 1.23 18.1 ± 0.47 18.5 ± 0.19 0.653 304 

F 22.3 ± 1.45 21.3 ± 1.39 18 ± 1.20 21.7 ± 3.11 0.123 996 

MCHC (g/dl) 

 

M 34.79 ± 0.02 34.45 ± 3.96 36.37 ± 0.37 36.57 ± 0.22 0.332 826 

F 42.77 ± 0.57 39.83 ± 3.71 37.35 ± 1.45 41.43 ± 3.84 0.123 996 

Hb (g/dl) 

 

M 13.00 ± 0.89 8.3 ±2.72 14.27 ± 0.62 10 ± 2.17 0.128 675 

F 14.53 ± 0.99 14.17 ± 1.13 8.35 ± 3.35 13.77 ± 2.97 0.061 809 

MPV (fl) 

 

M 8.23 ±0.03 7.97 ±0.47 7.67 ± 0.15 7.4 ± 0.87 0.846 964 

F 7.77 ± 0.18 8.17 ± 0.43 7.8 ±  0.1 7.4 ± 1.83 0.2483 

Values are expressed as mean ± SEM, M= Male, F= Female, BW= Body weight, WBC= white blood cell, RBC=Red blood cell, MCV= 

Mean corpuscular volume, HCT= Hematocrits, MCH= Mean corpuscular hemoglobin, MCHC= Mean corpuscular hemoglobin 

concentration, Hb= Hemoglobin, MPV= Mean platelets volume, values followed by different letters denote statistical significance (P<0.001) 



24 
 

4.1.3 Organ weight 

The organ weights relative to body weights of the mice were determined and results are 

summarized in Table 7 and 8. Findings from this study showed that there were no significant 

differences (P>0.05) in weight changes of each organ between the control and mice treated 

with C. swynnertonii hexane extract (Table 7) while a significant changes of the vital organs 

were observed in a group of mice treated with C. swynnertonii chloroform extract (Table 8). 

Table 7: Organ-body weight values of control and mice treated with C. swynnertonii hexane 

extract measured during acute toxicity study 

Dose (mg/kg BW) 

Organ Sex 

Control (mg/kg 

BW) 500 1000 2000 P-value 

Liver 

 

M 4.50 ± 0.04 4.44 ± 0.05 4.34 ± 0.03 4.39 ± 0.03 0.078 648 

F 4.39± 0.02 4.37 ± 0.05 4.41 ± 0.05 4.31 ± 0.02 0.800 511 

Spleen 

 

M 0.82 ± 0.002 0.83± 0.005 0.81 ± 0.003 0.81± 0.003 0.061 642 

F 0.82 ± 0.01 0.81± 0.004 0.81 ± 0.003 0.81± 0.003 0.118 330 

Heart 

 

M 0.92 ± 0.002 0.91± 0.003 0.91 ± 0.001 0.91± 0.002 0.082 563 

F 0.91 ± 0.001 0.91± 0.003 0.91  ± 0.002 0.91± 0.002 0.835 358 

Kidneys 

 

M 0.89 ± 0.01 0.89± 0.004 0.88 ± 0.003 0.87± 0.001 0.241 374 

F 0.89 ± 0.005 0.89 ± 0.01 0.88 ± 0.001 0.88± 0.001 0.090 338 

Values are expressed as mean ± SEM, M = male, F = female, BW = body weight 
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Table 8: Organ-body weight values of control and mice treated with C. swynnertonii 

chloroform extract measured during acute toxicity study 

Dose (mg/kg BW) 

Organ Sex 

Control (mg/kg 

BW) 500 1000 2000 P-value 

Liver 

 

M 4.50 ± 0.04d 4.32 ± 0.09c 3.93 ± 0.04b 3.76 ± 0.03a 0.000 

036 

F 4.39± 0.02d 4.09 ± 0.04c 3.91 ± 0.02b 3.65 ± 0.004a 0.000 

000 

Spleen 

 

M 0.82 ± 0.002d 0.81± 0.001c 0.81 ± 0.002b 0.79 ± 0.001a 0.000 

016 

F 0.82 ± 0.01c 0.81± 0.001a 0.80± 0.0003a 0.79 ± 0.001b 0.000 

001 

Heart 

 

M 0.92 ± 0.002a 0.91± 0.001a 0.89 ± 0.003a 0.80 ± 0.04b 0.016 

468 

F 0.91 ± 0.001a 0.91± 0.004a 0.88 ± 0.003c 0.75 ± 0.004b 0.000 

000 

Kidneys 

 

M 0.89 ± 0.01b 0.87 ±0.01ab 0.85 ± 0.001a 0.82 ± 0.01c 0.000 

537 

F 0.89 ± 0.005a 0.87± 0.004a 0.85 ± 0.001a 0.80 ± 0.002b 0.000 

000 

Values are expressed as mean ± SEM, M = male, F = female, BW = body weight, values 

followed by different letters denote statistical significance (P<0.001) 

4.1.4 Histopathology analysis 

Results of histopathology analysis of main organs for both control and treated group of mice 

during acute toxicity are summarized in Fig. 2 and 3. Findings from this study revealed no 

differences in histopathology examination of the liver, kidney, spleen and heart between 

control and treated mice with different doses of C. swynnertonii hexane extract as shown in 

Fig. 2. This study further revealed that, the liver and kidney organ of the mice treated with C. 

swynnertonii chloroform extract showed some alteration at different doses while the other 

organs such as spleen and heart no alteration was observed (Fig. 3). The liver’s 

histopathology analysis of mice treated with a dose of 500 mg/kg C. swynnertonii chloroform 

extract showed portal inflammation with lymphocytes (Fig. 3b). Furthermore, the study 

revealed minor blood congestion in the portal area of mice treated with 1000 mg/kg C. 

swynnertonii chloroform extract (Fig. 3c). Additionally, a group of mice treated with a dose 

of 2000 mg/kg C. swynnertonii chloroform extract showed vacuolation in the hepatocytes of 

the liver as shown in Fig. 3d. 
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Regarding kidney, animals in a control group showed normal cortex as well as glomeruli and 

renal tubules exhibited a normal structure (Fig. 3a). Unlike the treated group of mice with 

dose of 500 mg/kg C. swynnertonii chloroform extract, the kidney exhibited a reduction 

space between glomerular and bowman’s capsule as indicated in Fig. 3b. This study also 

revealed abnormality increase of glomerular in mice treated with dose of 1000 mg/kg C. 

swynnertonii chloroform extract (Fig. 3c) while congestion was shown in group of mice 

treated with dose of 2000 mg/kg C. swynnertonii chloroform extract as shown in Fig. 3d. 
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(a)    (b)                               (c)                                 (d) 

Figure 2: Effects of C. swynnertonii hexane extract on histological examinations of the main 

organs in mice during acute toxicity study. 

Representative photomicrographs from liver, kidney, spleen and heart sections stained with 

hematoxylin and eosin (×40), respective groups: (a) control group (b) treated group 

(500mg/kg) (c) treated group (1000mg/kg) (d) treated group (2000mg/kg). 
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                (a)                     (b)                                      (c)                                     (d) 

Figure 3: Effects of C. swynnertonii chloroform extract on histological examinations of the 

main organs in mice during acute toxicity study. 

 

Representative photomicrographs from liver, kidney, spleen and heart sections stained with 

hematoxylin and eosin (×40), respective groups: (a) control group (b) treated group 

(500mg/kg) (c) treated group (1000mg/kg) (d) treated group (2000mg/kg). 
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4.1.5 Subacute toxicity of C. swynnertonii hexane and chloroform extract in albino rats 

(i) General behavioral changes 

Daily repeated oral administration of C. swynnertonii hexane and chloroform extracts at 250 

mg/kg, 500 mg/kg and 1000 mg/kg body weight doses for 28 days did not induce any evident 

sign of toxicity in the treated animals. No deaths or obvious adverse clinical signs were 

observed in any of the test groups throughout the experimental period. 

(ii) Body weight changes 

The mean body weight changes of both control and treated rats are shown in Table 9 and 10. 

In C. swynnertonii hexane extract the significant increase (P<0.05) in body weight of male 

rats was observed in control and at the dose of 250 mg/kg body weight (Table 9) where as in 

C. swynnertonii chloroform extract the significant increase (P<0.05) in body weight was 

observed in control male while at the dose of 500 mg/kg body weight the significant increase 

(P<0.05) in body weight was observed in both male and female rats (Table 10). 

Table 9: Body weight (g) values of control and rats treated with C. swynnertonii hexane 

extract measured during sub-acute toxicity study 

Dose (mg/kg BW) Sex Mean at day 0 Mean at day 28 P-value 

Control 
M 80 ± 3.00 123 ± 8.00 0.037 287 

F 107 ± 13.00 117.5 ± 20.5 0.707 514 

250 
M 68 ± 5.00 104.5  ± 5.5 0.039 058 

F 58.5 ±12.5 82  ± 12.00 0.307 850 

500 
M 87.5  ± 26.5 96.5  ± 30.5 0.844 411 

F 58  ± 2.00 77.5  ± 7.5 0.128 587 

1000 
M 154.5  ± 37.5 192.5  ± 15.5 0.447 882 

F 115  ± 23.00 121  ± 21.00 0.865 024 

Values are expressed as mean ± SEM, M = male, F = female, BW = body weight 
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Table 10: Body weight (g) values of control and rats treated with C. swynnertonii chloroform 

extract measured during sub-acute toxicity study 

Dose (mg/kg BW) Sex Mean at day 0 Mean at day 28 P-value 

Control 
M 80 ± 3.00 123 ± 8 0.037 29 

F 107 ± 13.00 117.5 ± 20.5 0.707 51 

250 
M 72 ± 7.00 96 ± 20.00 0.374 881 

F 67 ± 8.00 79.5 ± 0.5 0.259 239 

500 
M 77.5 ± 1.5 104.5 ± 2.5 0.011 460 

F 63 ± 0.00 90.5 ± 3.5 0.015 815 

1000 
M 116.5 ± 12.5 131 ± 10.00 0.460 646 

F 121.5 ± 21.5 143.5 ± 20.5 0.536 096 

Values are expressed as mean ± SEM, M = male, F = female, BW = body weight 

(iii) Organ weight 

Finding from this study revealed that the weight of the liver treated with C. swynnertonii 

hexane extract was significantly decreased (P<0.05) when compared with control while the 

other organs such as heart, spleen, lung and kidney showed no significant change in weight 

when compared with control (Table 11). Furthermore, significant decrease (P<0.05) in weight 

of liver, heart, spleen, lung and kidney when compared with control were observed in the rats 

treated with C. swynnertonii chloroform extract (Table 12). 

Table 11: Organ-body weight values of control and rats treated with C. swynnertonii hexane 

extract measured during sub-acute toxicity study 

Values are expressed as mean ± SEM, M = male, F = female, BW = body weight 

Dose (mg/kg BW) 

Organ Sex Control 250 500 1000 P-value 

Liver M 3.50 ±0.11a 2.42 ± 0.28b 3.47 ± 0.60a 3.16 ± 0.28a 0.017 701 

 

F 4.16 ± 0.48a 4.41 ± 0.48a 3.65 ± 0.01a 1.98 ± 0.22b 0.027 795 

Heart M 0.59 ± 0.04 0.44 ± 0.02 0.63 ± 0.05 0.45 ± 0.03 0.056 310 

 

F 0.59 ± 0.02 0.58 ± 0.11 0.43 ± 0.06 0.38 ± 0.10 0.298 052 

Spleen M 0.25 ± 0.02 0.21 ± 0.01 0.39 ± 0.05 0.22 ± 0.03 0.058 092 

 

F 0.32 ±0.02 0.27 ± 0.04 0.26 ± 0.00 0.20 ± 0.05 0.217 631 

Lungs M 0.78 ± 0.18 0.58 ± 0.03 1.18 ± 0.24 0.69 ± 0.14 0.201 823 

 

F 1.06 ± 0.25 1.09 ± 0.24 0.74 ± 0.12 0.44 ± 0.14 0.120 012 

Kidney M 0.49 ± 0.16 0.32 ± 0.02 0.84 ± 0.16 0.33 ± 0.02 0.092 841 

 

F 0.48 ± 0.01 0.49 ± 0.11 0.43 ± 0.03 0.29 ± 0.05 0.092 841 
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Table 12: Organ-body weight values of control and rats treated with C. swynnertonii 

chloroform extract measured during sub-acute toxicity study 

Dose (mg/kg BW) 

Organ Sex Control 250 500 1000 P-value 

Liver M 3.50 ±0.11b 2.92 ± 0.21a 2.88 ± 0.05a 2.79 ± 0.04a 0.047 129 

 

F 4.16 ± 0.48b 3.73 ± 0.28a 3.21± 0.15a 3.50 ±0.17a 0.017 063 

Heart M 0.59 ± 0.04b 0.38 ± 0.00a 0.56 ± 0.01b 0.43 ± 0.02a 0.009 702 

 

F 0.59 ± 0.02b 0.49 ± 0.07ab 0.30 ± 0.07a 0.40 ± 0.02a 0.044 062 

Spleen M 0.25 ± 0.02a 0.28 ± 0.01a 0.25 ± 0.00ab 0.21 ± 0.02b 0.025 157 

 

F 0.32 ±0.02b 0.23 ± 0.01a 0.18 ± 0.01a 0.23 ± 0.02a 0.010 634 

Lungs M 0.78 ± 0.18c 0.54 ± 0.02b 0.79 ± 0.02c 0.63 ± 0.02a 0.005 876 

 

F 1.06 ± 0.25b 0.95 ±0.00d 0.85 ± 0.00c 0.74 ± 0.00a 0.000 003 

Kidney M 0.49 ± 0.16b 0.32 ± 0.00ab 0.29 ± 0.01a 0.36 ± 0.01c 0.011 428 

 

F 0.48 ± 0.01a 0.42 ± 0.01ab 0.49 ± 0.05a 0.36 ± 0.00b 0.042 768 

Values are expressed as mean ± SEM, M = male, F = female, BW = body weight, values 

followed by different letters denote statistical significance (P<0.001) 

(iv) Hematological parameters 

The effects of 28 days administration of C. swynnertonii hexane and chloroform extract at 

250 mg/kg, 500 mg/kg and 1000 mg/kg body weight doses on the hematological parameters 

of the animals are represented in Table 13 and 14. With the exception of significant decrease 

(P<0.05) in MCV of female rats, HCT of male rats and significant increase (P<0.05) in MPV 

of female rats treated with C. swynnertonii hexane extract, administration of this extract at all 

the investigated doses had no significant (P > 0.05) effect on WBC, RBC, MCH, MCHC and 

Hb when compared with control (Table 13). Additionally, significant decrease (P<0.05) in 

WBC, RBC, MCV, MCH, Hb and significant increase (P<0.05) in MPV was observed in the 

rats treated with C. swynnertonii chloroform extract (Table 14). 
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Table 13: Hematological values of control and rats treated with C. swynnertonii hexane extract measured during sub-acute toxicity study 

Dose (mg/kg BW) 

Parameters Sex Control 250 500 1000 P-value 

WBC (m/mm3) M 56.05 ± 0.62 59.91 ± 3.02 52.22 ± 0.24 48.86 ± 0.41 0.063 395 

 

F 58.43  ± 0.54 48.66 ± 4.71 51.73 ± 1.17 48.33 ± 0.57 0.121 864 

RBC (M/mm3) M 6.83 ± 0.67 3.61 ± 1.01 14.37 ± 5.05 5.81 ± 0.31 0.082 673 

 

F 6.33 ± 0.60 5.19 ± 2.05 5.41 ± 0.11 4.36 ± 0.01 0.511 692 

MCV  (fl) M 66.15 ± 0.05 58.65 ± 2.65 60.94 ± 0.16 59.6 ± 0.90 0.063 092 

 

F 61.5 ± 0.40b 59.7 ± 0.80a 60.2 ± 1.00a 61.25 ± 0.36a 0.030 294 

HCT (%) M 37.2 ± 2.70a 20.85 ± 4.95b 35.75 ± 0.15a 34.55 ± 1.35a 0.047 391 

 

F 38.9 ± 3.90 30.7 ± 11.80 32.5 ± 1.20 26.8 ± 0.10 0.700 330 

MCH (pg) M 23.2 ± 1.90 25.65 ± 3.35 25.24 ± 0.37 24.7 ± 0.70 0.827 095 

 

F 23.85 ± 0.15 21.8 ± 0.80 26.7 ± 0.70 27.24 ± 0.37 0.061 804 

MCHC (g/dl) M 42.5 ± 2.40 44.15 ± 7.75 41.89 ± 0.21 41.5 ± 0.60 0.966 106 

 

F 38.9 ± 0.10 36.7 ± 1.80 44.4 ± 0.40 45.06 ± 0.16 0.053 852 

Hb (g/dl) M 15.75 ± 0.25 9.6 ± 3.80 15.35 ± 0.35 14.35 ± 0.35 0.232 666 

 

F 16.65 ± 0.05 11.5 ± 4.90 14.45 ± 0.65 12.22 ± 0.12 0.632 495 

MPV (fl) M 7.25 ± 0.05 7.3 ± 0.30 14.45 ± 0.05 7.3 ± 0.10 0.389 292 

 

F 7.5 ± 0.00a 7.3 ± 0.00a 14.45 ± 0.05b 7.5 ± 0.00a 0.021 733 
 

Values are expressed as mean ± SEM, M= Male, F= Female, BW= Body weight, WBC= white blood cell, RBC=Red blood cell, MCV= 

Mean corpuscular volume, HCT= Hematocrits, MCH= Mean corpuscular hemoglobin, MCHC= Mean corpuscular hemoglobin 

concentration, Hb= Hemoglobin, MPV= Mean platelets volume, values followed by different letters denote statistical significance 

(P<0.001) 
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Table 14: Hematological values of control and rats treated with C. swynnertonii chloroform extract measured during sub-acute toxicity 

Dose (mg/kg BW) 

Parameters Sex Control 250 500 1000 P-value 

WBC (m/mm3) M 56.05 ± 0.62d 53.06 ± 0.16c 51.22 ± 0.24b 47.61 ± 0.61a 0.000 881 

 

F 58.43  ± 0.54c 54 ± 0.35b 51.05 ± 1.49ab 47.58 ± 0.82a 0.004 450 

RBC (M/mm3) M 6.33 ± 0.17c 4.27 ± 1.15a 4.76 ± 0.09b 5.71 ± 0.05a 0.003 540 

 

F 6.83 ± 0.10a 6.73 ± 0.12a 5.39 ± 0.44c 4.60 ± 0.96b 0.000 032 

MCV  (fl) M 66.15 ± 0.05d 62.45 ± 0.35b 63.38 ± 0.18c 60.59 ± 0.01a 0.000 175 

 

F 61.5 ± 0.40a 58.14 ± 0.27a 60.5 ± 2.20a 60.55 ± 0.05b 0.007 628 

HCT (%) M 37.2 ± 2.70 32.3 ± 1.60 30.85 ± 0.24 34.93 ± 0.13 0.145 418 

 

F 38.9 ± 3.90 38.80 ± 0.20 26.35 ± 7.95 27.8 ± 5.80 0.310 875 

MCH (pg) M 25.1 ± 0.1b 24.6 ± 0.50ab 23.63 ± 0.07a 24.14 ± 0.06a 0.049 258 

 

F 23.85 ± 0.15ab 21.93 ± 0.37a 21.9 ± 1.30a 27.3 ± 1.30b 0.042 460 

MCHC (g/dl) M 42.5 ± 2.40 36.35 ± 2.75 37.55 ± 0.05 39.10 ± 0.20 0.239 585 

 

F 38.9 ± 0.10 38.6 ± 0.30 36.5 ± 3.40 45.2 ± 2.10 0.128 317 

Hb (g/dl) M 15.75 ± 0.25c 12.95 ± 0.65b 11.45 ± 0.05a 10.5 ± 0.20a 0.001 945 

 

F 16.65 ± 0.05d 14.5 ± 0.30c 13.4 ± 0.30b 9.7 ± 0.20a 0.000 141 

MPV (fl) M 7.25 ± 0.05b 7.65 ± 0.05a 7.65 ± 0.05a 7.55 ± 0.05a 0.013 189 

 

F 7.5 ± 0.00 7.6 ± 0.00 7.5 ± 0.10 7.35 ± 0.15 0.387 733 

Values are expressed as mean ± SEM, M= Male, F= Female, BW= Body weight, WBC= White blood cell, RBC=Red blood cell, MCV= 

Mean corpuscular volume, HCT= Hematocrits, MCH= Mean corpuscular hemoglobin, MCHC= Mean corpuscular hemoglobin 

concentration, Hb= Hemoglobin, MPV=Mean platelets volume, values followed by different letters denote statistical significance 

(P<0.001) 
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(v) Biochemical parameters 

Results from serum biochemical parameters of both control and rats treated with C. swynnertonii hexane and chloroform extract are described in 

Table 15 and 16. As compared with control group, significant decreased in AST and creatinine was observed in the female rats treated with C. 

swynnertonii hexane extract (Table 15). Furthermore significant increase (P<0.05) in ALT, AST and creatinine was observed in rats treated with 

C. swynnertonii chloroform extract while significant decrease (P<0.05) in albumin and significant increase (P<0.05) in bilirubin was observed in 

the male rats treated with C. swynnertonii chloroform extract (Table 16). 
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Table 15: Biochemical parameters of control and rats treated with C. swynnertonii hexane extract measured during sub-acute toxicity study 

Dose (mg/kg BW) 

Parameters Sex Control 250 500 1000 P-value 

ALT(u/l) M 46.66 ± 3.33 45.00 ± 1.67 46.66 ± 0.00 46.66 ± 3.33 0.949 139 

 

F 54.99 ± 1.67 54.99 ±  8.33 49.99 ± 0.01 69.99 ± 0.00 0.101 273 

AST(u/l) M 88.32 ± 8.33 88.32 ± 31.66 119.99 ± 0.00 63.33 ± 10.00 0.280 390 

 

F 84.99 ± 1.67d 76. 66 ± 3.33c 53.33 ± 3.33a 66.67 ± 0.01b 0.002 884 

ALP(u/l) M 262.58 ± 135.44 253.686 ± 3.37 250.41 ± 0.09 210.188 ± 0.12 0.944 925 

 

F 323.39  ± 66.34 187.95 ± 96.74 100.89 ± 17.97 69.99 ± 0.00 0.121 238 

Albumin(g/dl) M 3.94 ± 0.05 3.00 ± 0.78 3.40 ± 0.00 3.04 ± 0.03 0.407 136 

 

F 3.71 ± 0.02 4.15 ± 0.60 3.79 ± 0.65 2.61 ± 0.01 0.223 086 

Bilirubin(mol/l) M 1.24 ± 0.32 1.08 ± 0.12 0.97 ± 0.01 1.07 ± 0.49 0.931 227 

 

F 1.24 ± 0.60 0.79 ± 0.77 0.66 ± 0.08 0.62 ± 0.00 0.798 284 

T. protein(g/dl) M 7.16 ± 0.11 7.61 ± 0.76 8.74 ± 0.00 7.00 ± 0.64 0.200 357 

 

F 7.14 ± 0.49 6.52 ± 0.44 6.12 ± 0.53 6.91 ± 0.01 0.438 118 

Creatinine(u/l) M 0.67 ± 0.08 0.67 ± 0.08 0.58 ± 0.00 0.62 ± 0.04 0.744 777 

 

F 0.54 ± 0.04a 0.49± 0.05a 0.54 ± 0.04a 0.33 ± 0.00b 0.049 440 
 

Values are expressed as mean ± SEM, M = Male, F = Female, BW = Body weight, ALP = Alkaline phosphate AST =Aspartate aminotransferase, 

ALT= Alanine aminotransferase, values followed by different letters denote statistical significance (P<0.001) 
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Table 16: Biochemical parameters of control and rats treated with C. swynnertonii 

chloroform extract measured during sub-acute toxicity study 

Dose (mg/kg BW) 

Parameters Sex Control 250 500 1000 P-value 

ALT(u/l) M 46.66 ± 3.33a 54.99 ± 8.33a 82.82 ± 0.51b 59.99 ± 0.01a 0.018 493 

 
F 54.99 ± 1.67a 43.33 ± 0.00b 58.33 ± 1.67a 68.33 ±1.67c 0.000 994 

AST(u/l) M 88.32 ± 8.33 81.66 ±1.67 89.44 ± 0.56 90.17 ± 0.51 0.540 147 

 
F 84.99 ± 1.67a 149.99 ± 0.00c 96.66 ± 3.34b 87.60 ± 0.50a 0.000 047 

ALP(u/l) M 262.58 ± 135.44 382.81 ± 134.05 391.99 ± 0.50 425.66 ± 0.00 0.669 992 

 
F 323.39  ± 66.34b 304.04 ± 0.00b 152.02 ± 11.06a 149.26 ± 2.76a 0.037 294 

Albumin(g/dl) M 3.94 ± 0.05a 3.81 ± 0.25a 3.55 ± 0.00a 4.70 ± 0.01b 0.011 852 

 
F 3.71 ± 0.02 3.29 ± 0.00 3.85 ± 0.30 3.95 ± 0.01 0.121 126 

Bilirubin(mol/l) M 1.24 ± 0.32b 2.53 ± 0.07a 3.09 ± 0.15a 3.57 ± 0.42a 0.015 113 

 
F 1.24 ± 0.60 1.26 ± 0.50 2.10 ± 0.28 2.59 ± 0.10 0.187 983 

T. protein(g/dl) M 7.16 ± 0.11 8.51 ± 0.95 7.19 ± 0.01 7.83 ± 0.01 0.294 342 

 
F 7.14 ± 0.49 7.67 ± 0.00 7.68 ± 0.10 8.12 ± 0.22 0.240 198 

Creatinine(u/l) M 0.67 ± 0.08 0.79 ± 0.04 0.82 ± 0.00 0.94 ± 0.02 0.294 615 

 
F 0.54 ± 0.04b 0.83 ± 0.00a 0.85 ± 0.00a 0.92 ± 0.03a 0.002 078 

 

Values are expressed as mean ± SEM, M = Male, F = Female, BW = Body weight, ALP = 

Alkaline phosphate AST =Aspartate aminotransferase, ALT= Alanine aminotransferase, 

values followed by different letters denote statistical significance (P<0.001) 
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(vi) Histopathological analysis 

Microscopic examinations of the liver, kidney, spleen, lung and heart of the animals treated 

with C. swynnertonii hexane extract revealed no abnormalities in overall structural 

orientation of the organs during the 28 days of repeated dose toxicity study when compared 

with normal control (Fig. 4). The histopathological examination of the liver treated with C. 

swynnertonii hexane extract showed normal hepatic architecture, hepatocytes and perilobular 

vein. However, the histological analysis of the kidney of the animals treated with C. 

swynnertonii hexane extract revealed normal renal architecture with a normal appearance of 

glomerulus. The spleen sections displayed normal architecture with lymphoid follicles and 

sinuses. Assessment of the lung presented normal appearance with normal bronchioles and 

alveolus. Also the histology examination of the heart displayed normal myocardial 

architecture. Furthermore there were some changes in the structures of some organ’s sections 

of the animals treated with C. swynnertonii chloroform extract as comparable to the normal 

control (Fig. 5). The examination of liver section of the animals treated with C. swynnertonii 

chloroform extract revealed moderate to severe congestion and initial stage of necrosis (Fig. 

5). Also the kidney section of the animals treated with C. swynnertonii chloroform extract 

induced congestion and destruction in the glomerulus’s shape (Fig. 5). The other organs such 

as spleen, lung and heart displayed normal structures. 
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               (a)                            (b)                               (c)                            (d) 

Figure 4: Effects of C. swynnertonii hexane extract on histological examinations of the main 

organs in the rats during subacute toxicity study. 

Representative photomicrographs from liver, kidney, spleen, lung and heart sections stained 

with hematoxylin and eosin (×40), respective groups: (a) control group (b) treated group 

(250mg/kg) (c) treated group (500mg/kg) (d) treated group (1000mg/kg). 

Liver Liver Liver Liver 

Kidney Kidney Kidney Kidney 

Spleen Spleen Spleen Spleen 
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Figure 5: Effects of C. swynnertonii chloroform extract on histological examinations of the 

main organs in the rats during subacute toxicity study. 

Representative photomicrographs from liver, kidney, spleen, lung and heart sections stained 

with hematoxylin and eosin (×40), respective groups: (a) control group (b) treated group 

(250mg/kg) (c) treated group (500mg/kg) (d) treated group (1000mg/kg. 
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4.2 Discussion 

Medicinal plants have been used worldwide for thousands of years for treatment of both 

human and animal ailments (Gurib, 2006; Bakari, 2013). The treatment ability of these plants 

is due to presence of different secondary metabolites produced by different morphological 

parts of the plants. Genus Commiphora produces secondary metabolites which proved to be 

invaluable in drugs development (Zorloni, 2008). The presence of secondary metabolites 

from C. swynnertonii was found to be responsible for antimicrobial and anti-parasitic 

activities (Bakari et al., 2012). This study evaluated the repellency and toxicity of C. 

swynnertonii hexane and chloroform extracts. 

4.2.1 Repellency activity of C. swynnertonii hexane and chloroform extracts 

Repellency is caused by the release of volatile secondary metabolites which are known to 

cause disorders in the movement of the target species away from the odor source (Jaenson et 

al., 2005). Plants with insecticidal repellency effects were the main insecticidal agents in 

Africa for management of insect vectors before the introduction of synthetic insecticidal 

agents. Validation of such plants has been viewed as the best option of developing bio-

pesticides that are readily available in developing countries. The Commiphora swynnertonii 

exudate is widely used by pastoralists for the management of ticks. It has therefore 

ethnomedical and ethnoveterinary significance in Tanzania which necessitated scientific 

validation of the exudates. Results emanated from this study demonstrated that hexane and 

chloroform extracts of C. swynnertonii exudates has repellency activity against R. 

appendiculatus larvae. Both C. swynnertonii chloroform and hexane extracts exhibited 

repellency activity in all concentrations (50 mg/ml, 60 mg/ml, 70 mg/ml, 80 mg/ml, 90 

mg/ml, 100 mg/ml and 110 mg/ml) which indicated that the activity was caused by release of 

volatile compounds that cause the targeted organism to move against the odor source. This 

study confirms that the Commiphora species contain volatile substances that are responsible 

for the repellency effect that can be extracted with different organic solvents. Findings from 

this study were comparable to the results obtained from standard insects’ repellant (Jungle 

formula). The observation was supported by Lwande et al. (1999) findings who reported that 

the essential oil of Gynandropsis gynadra was compared to the commercially synthetic 

arthropod repellant in repelling Rhipicephalus appendiculatus ticks. These findings clearly 

suggest that some plant species may contain anti-tick agents that may be equally effective 

against ticks as some of the commercially synthetic arthropod repellants. The effectiveness of 
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the extract against R. appendiculatus larvae was dose dependent as evidenced by an increase 

in percentage repellency as the concentration increased from 50 mg/ml to 110 mg/ml.  

The lower concentrations appeared to be less effective since the amount of volatile compound 

which enhances the repellency activity was lower than in higher concentration. However, the 

effectiveness of the extracts against R. appendiculatus was decreased as time declined from 

10 to 60 minutes. EC50 appeared to be increasing as the time increases for both tested extracts 

and the standard insects’ repellant. The lowest EC50 appeared to be the best concentration in 

repelling the ticks since it induces high repellency effect within a short period of time and 

also minimize the utilization of plant products and hence, conservation of C. swynnertonii 

diversity. 

 

Findings from the current study on the repellency properties exhibited by C. swynnertonii 

exudates contribute to the body of knowledge on the insecticidal properties of the genus 

Commiphora. Furthermore, findings from this study validate the ethnoveterinary information 

on the use of C. swynnertonii exudate on the management of tick infestation on livestock 

among Maasai community in Tanzania. 

4.2.2 Acute toxicity of C. swynnertonii hexane and chloroform extract in albino mice 

Toxicity using animal models is very essential in order to assess potential risks of the 

chemical compounds in the plant which could result in adverse effects in human health 

(Afolayan et al., 2016; Bello et al., 2016; Schulz et al., 2001). In this study, oral 

administration of C. swynnertonii hexane and chloroform in albino mice at 500 mg/kg, 1000 

mg/kg and 2000 mg/kg for 14 days had no effects on mortality, examined clinical signs, or 

any behavioral changes. No acute toxicity was found in mice treated with C. swynnertonii 

extracts, so the approximate lethal dose was determined to be higher than 2000 mg/kg. C. 

swynnertonii hexane and chloroform extracts showed normal change in body weight without 

a marked increase or decrease. Since no significant changes in body weight were observed in 

both control and treated animals, this study therefore suggests that the tested extracts had no 

effects on the body weights of the mice. Blood is an important index of physiological status 

in both man and animals and the parameters measured usually are white blood cell (WBC), 

Lymphocyte(LYM), Monocytes (MON), Neutrophil (NEU), Red blood cell (RBC), 

Hematocrit (HCT), Mean corpuscular volume (MCV), Mean hemoglobin concentration 

(MCH), Red blood cell distribution width (RDW), Mean platelet volume (MPV), Mean 

corpuscular hemoglobin concentration (MCHC), and hemoglobin (Hb) (Vaghasiya et al., 
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2011). Alteration of these parameters can be caused by ingestion of some toxic plants 

(Ajagbonna et al., 1999). This study has shown that acute oral ingestion of C. swynnertonii 

hexane extract did not induce significant change in all hematological parameters for both 

control and treated mice. However, mean corpuscular volume (MCV) had shown slightly 

changes in group of mice treated with C. swynnertonii chloroform extract. The reason for this 

slightly changes might be due to inhibition in blood cells synthesis by the active constituents 

of C. swynnertonii chloroform extract. 

Organ weight is an important index to diagnose whether the organ was exposed to the injury 

or not (Jothy et al., 2011). The primary organs which are mostly affected by toxic substances 

are liver, heart, kidney, lungs and spleen (Naidu et al., 2014; Kilonzo et al., 2016). In this 

study, the weights of internal organs were not statistically significant in both control group 

and treated group of mice treated with C. swynnertonii hexane extract indicating that the 

extract is virtually nontoxic. The non-toxicity shown by C. swynnertonii hexane extract 

towards albino mice, ratify the safety profile of the hexane extract of the plant. However, this 

study observed significant decrease in liver, heart, spleen and kidney weight of mice treated 

with C. swynnertonii chloroform extract indicating that chloroform extract contain some toxic 

substances that affected the weight of internal organs of albino mice. 

Histopathological analysis provides information on morphological changes in tissue sections 

by light microscopy (Naidu et al., 2014). Microscopic examination of internal organs of the 

animals treated with C. swynnertonii hexane extract in this study did not reveal any 

abnormalities for both control and treated group and therefore suggest that C. swynnertonii 

hexane extract is potentially safe for human consumption. On the other hand, administration 

of C. swynnertonii chloroform extract at different doses resulted in abnormalities such as 

portal inflammation with lymphocytes, minor blood congestion in the portal area and 

vacuolation in the hepatocytes of livers in the treated mice. These abnormalities in the liver 

might be caused by nonpolar compounds present in the C. swynnertonii extract. Histological 

examination of kidney section of mice treated with C. swynnertonii chloroform extract at all 

dosses revealed reduction space between glomerular and bowman’s capsule, abnormality in 

glomerulus’s shape and congestion. These changes confirm that the kidney tissue was 

damaged by chloroform extract. These results collaborate with the previous study conducted 

by Mwanaisha et al. (2015) on the antimicrobial and cytotoxicity efficacy of C. swynnertonii 

extracts which showed that chloroform extract was toxic in sea brine shrimps. 
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4.2.3 Subacute toxicity of C. swynnertonii hexane and chloroform extract in albino rats 

Since treatment-related toxicity was not evidenced during the acute toxicity evaluation, 

further testing was conducted to evaluate the 28-day repeated daily dose of the extracts on 

key metabolic markers of the animals. The sub-acute toxicity study, which involved rats 

given C. swynnertonii hexane and chloroform extract orally at doses of 250, 500 and 1000 

mg/kg body weight generally, elicited no clinical signs of toxicity, mortality or any 

behavioral changes. Additionally the results from this study indicated that C. swynnertonii 

hexane and chloroform extract induced normal change in body weight and therefore it can be 

suggested that the tested extracts had no effects on the body weights of the rats. 

Regarding the organ weight during the 28 days of oral administration of C. swynnertonii 

extracts, findings from this study revealed that, with the exception of significant decreased in 

the weight of the liver, the weights of other internal organs such as heart, spleen, lung and 

kidney were not statistically significantly in both control group and treated groups of rats 

treated with C. swynnertonii hexane extract. The decrease in the weight of liver in the rats 

treated with C. swynnertonii hexane extract was not corroborated by both the histological 

examination and other clinical biochemical parameters of liver function and therefore 

indicating that the extract is virtually nontoxic. However this study observed significant 

decrease in liver, heart, spleen, lung and kidney weight of rats treated with C. swynnertonii 

chloroform extract indicating that chloroform extract contain some toxic substances that 

affected the weight of internal organs of the rats. 

Blood parameters such as white blood cell (WBC), Red blood cell (RBC), Hematocrit (HCT), 

Mean corpuscular volume (MCV), Mean hemoglobin concentration (MCH), Red blood cell 

distribution width (RDW), Mean platelet volume (MPV), Mean corpuscular hemoglobin 

concentration (MCHC), and hemoglobin (Hb) can be used to determine the extent of the 

deleterious effect of foreign compounds in plant extracts in the blood (Ashafa et al., 2009). In 

this study, the nonsignificant difference in WBC, RBC, MCH, MCHC, and Hb following 

repeated daily dose treatment with C. swynnertonii hexane extract could be an indication that 

the hexane extract it may not be toxic to the blood. However regarding the rats treated with 

C. swynnertonii chloroform extract, some of the parameters including WBC, RBC, MCV, 

MCH, Hb and MPV were significantly different from those of the control group. Reductions 

in RBC, MCV, MCH and Hb indicated that the extract interfered with the normal production 

of hemoglobin and its concentrations within red blood cells. Thus, it can be suggested that C. 
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swynnertonii chloroform extract may possess the potential to induce anemia (Amna et al., 

2013).  

Moreover, the observed reductions in WBC in the rats treated with C. swynnertonii 

chloroform extract may suggest a decline in the function of the immune system. Therefore, 

these results suggest that the C. swynnertonii chloroform extract has a tendency to cause 

anemia and immunological defects in rats, rendering the animals more vulnerable to 

infections. Evaluation of serum biochemical parameters and examining major toxic effects on 

specific tissues may provide useful information regarding the overall health status and 

alteration in metabolic processes of the animals caused by ingestion of plant extracts (Yamthe 

et al., 2012; Li et al., 2017). The liver and the kidneys are target organs for toxic chemicals 

due to their essential functions in biological detoxification and excretion processes (Bello et 

al., 2016). When the liver cell membrane is damaged, a variety of enzymes normally located 

in the cytosol are released into the blood stream. The transaminases (AST and ALT) and PLA 

are well-known enzymes used as good indicators of liver function (Ismail et al., 2014). ALT 

is plenty in the cytoplasm of liver cells and has been commonly used as a marker to quantify 

suspected liver cell damage (Giannini, 2005; Ferreira, 2014).  

Since AST found in the serum is of both mitochondrial and cytoplasmic origin and any rise 

can be considered as a first sign of cell damage that leads to the outflow of the enzymes into 

the serum (Mukinda and Eagle, 2010). ALP is often employed to assess the integrity of the 

plasma membrane of the liver (Onu et al., 2013).The kidneys excrete metabolic waste 

products and regulate the serum concentration of a variety of substances (Benouadah et al., 

2016). Creatinine as well as urea is important biomarkers of renal toxicity (Santosh and 

Pravin, 2016) and increase in the levels of these parameters indicates a marked renal damage 

(Suryavanshi et al., 2015). Results from this study showed that oral administration of C. 

swynnertonii hexane extract to albino rats revealed the insignificant changes of most of the 

serum biochemical parameters which suggest the nontoxic nature of the extract. Though there 

were some minor changes in AST and creatinine for female, these parameters were 

significantly decreased when compared with control group.   

Therefore it is still suggest the nontoxic nature of hexane extract. Furthermore significant 

increases in the level of some biochemical parameters particularly ALT, AST and creatinine 

for female, albumin and bilirubin were observed in the rats treated with C. swynnertonii 

chloroform extract as compared with control. Significant decrease in ALP level for female 
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was also observed in the rats treated with C. swynnertonii chloroform extract. The increase in 

the level of ALT, AST as well as bilirubin in the rats treated with C. swynnertonii chloroform 

extract may indicate liver damage probably by altered cell membrane permeability leading to 

the leakage of the enzymes from the tissues to the serum.  

Histopathological result of liver sections of rats treated with C. swynnertonii chloroform 

extract confirmed these effects indicating normal to severe congestion and initial stage of 

necrosis. However, regarding the kidney function, the significant increase in serum level of 

creatinine in the test groups treated with C. swynnertonii chloroform extract suggest possible 

renal damage. Histological aspects indicated a severe congestion and destruction of 

glomerular shape in the kidney section treated with C. swynnertonii chloroform extract. 

  



46 
 

CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 

The use of plant-based products, particularly those from indigenous plants, may minimize the 

costs incurred by countries to import synthetic acaricides. The results from this study 

strengthen the view that C. swynnertonii is the potential source of anti-tick agents and this 

validates the ethno veterinary use of the plant for management of tick infestation on the 

animals. The results of this study, further strengthens the widely held view that plant products 

can be used as an alternative to synthetic tick-repellents. 

The study evaluated the effect of single dose and daily repeated doses of C. swynnertonii 

hexane and chloroform extracts using albino mice and rats. The results indicated that LD50 of 

C. swynnertonii hexane and chloroform extracts is above 2000 mg/kg body weight. 

Following its 28-day repeated daily oral dose administration of C. swynnertonii hexane and 

chloroform extracts in the animals, it may be concluded that C. swynnertonii hexane extract 

does not elicit any treatment-related adverse effect at the investigated doses and thus may be 

classified to be relatively safe and virtually nontoxic for consumption. However, the observed 

changes in the hematological, serum biochemical parameters which signifies liver and kidney 

damage lead to alterations in the normal physiological functions of vital organs and 

weakening of the immune system of the animals, if there is prolonged consumption of C. 

swynnertonii chloroform extract. Therefore, caution and safety measures should be taken for 

oral ingestion of C. swynnertonii chloroform extract for therapeutic purposes or for other 

uses; and prolonged use should be discouraged. The use of the plant for management of ticks 

is of no consequences if only the users are assured that the extracts are not ingested. 

5.2 Recommendation 

This study intended to contribute towards the knowledge base of plant species with 

therapeutic potential. Five recommendations are therefore advanced as follows: 

i) Further on-station and field studies based on repellency and acaricidal activity of C. 

swynnertonii chloroform and hexane extracts are needed 

ii) Dissemination of the findings regarding the potential of C. swynnertonii extracts to 

the pastoralists should be practiced. 

iii) Further studies are highly suggested to screen C. swynnertonii from different parts of 
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the country to identify the diversity of secondary metabolites and test for efficacy and 

safety of pure isolated secondary metabolites of the plants in the management of ticks 

iv) Conservation of C. swynnertonii should be an important aspect to ensure sustainable 

availability of the plant. Therefore, agronomical studies should be carried out on 

propagation and on whether it can be introduced in other geographical areas 

v) Since C. swynnertonii chloroform extract showed some toxic properties in the tested 

animals, the extract can be isolated, identified and evaluated for other uses 
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Abstract 

Evaluating plant extracts for anti-tick properties is essential towards development of alternative method for 

controlling tick infestation and other harmful insects. This study aimed to evaluate repellency activity of 

Commiphora swynnertonii hexane and chloroform extracts against Rhipicephullus appendiculatus larvae 

using climbing bioassay method. Concentrations of 110mg/ml, 100 mg/ml, 90mg/ml, 80mg/ml, 70mg/ml, 

60mg/ml and 50mg/ml of hexane and chloroform extracts were used. C. swynnertonii chloroform and hexane 

extract had repellency activity in all concentrations at all-time intervals. The repellency activity was appeared 

to be concentration and time dependent. The results from this study strengthen the view that C. swynnertonii 

is the potential source of anti-tick agents. 
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Introduction 

The use of synthetic acaricides is the most common 

method used for decades by livestock keepers to 

control both hard and soft ticks (Opdebeeck et al., 1988). 

Synthetic acaricides that has been employed for the 

management of ticks are organophosphates (OP), 

phyrethroid (SP), amitraz, macrocyclic lactone (ML), 

Arsenic, organochlorine, and benzenehexachloride 

(BHC), polychloroterpine, dieldrin and aldrin, 

cyclodiene compounds and toxaphene just to mention a 

few. Despite the fact that synthetic acaricides has been 

effective in the management of ticks, their use has 

become less reliable, acceptable and sustainable due 

to several reasons, such as high cost of acaricides, tick 

resistance to synthetic acaricides and contamination 

of the environment or food with toxic residues (Mkolo 

et al., 2007; Bissinger et al., 2010; Kalala et al., 

2014;). These challenges promote the necessity to 

seek for alternative tick control methods which is 

affordable, effective, ecofriendly and less toxic to the 

livestock and livestock keepers.  

 

The use of natural substances such as plant-based 

products to kill or repel parasitic arthropods on 

livestock have been widely used by many 

communities as an alternative to synthetic acaricides 

(Opiro et al., 2013). However scientific studies have 

been conducted by scientific researchers to validate 

the ethno veterinary use of plant based products 

which are used by indigenous people in the 

communities. For example, a study conducted by 

Silva Lima et al., (2016) on repellency activity of 

Lippie alba essential oils growing in Brazil found to 

possess repellency activity against Rhipicephalus 

appendiculatus. On another study, Wanzala et al., 

(2014) observed repellency activity of Tagetes minuta 

and Tithonia diversifolia growing in Kenya against R. 

appendiculatus. 

 

Commiphora swynnertonii (Burseraceae) is a small 

highly branched and thorny tree with a height of 

about 3 meters tall. The plant is widely distributed in 

Africa and Asia and is among the plant species 

commonly used in Tanzania and Kenya for the 

management of ticks (Kalala et al., 2014). 

Although several studies have been carried out to 

assess and validate the medicinal value of 

Commiphora species (Aliyu et al., 2002), only little 

information on C. swynnertonii is available in the 

literature. This paper therefore reports the repellency 

activity of C. swynnertonii extracts against R. 

appendiculatus larvae. 

 

Materials and methods 

Exudates and ticks collection 

Exudates of C. swynnertonii were collected from 

Mererani, Simanjiro district in Arusha region, 

Tanzania while ticks were obtained from Tanzania 

Pesticides Research Institute (TPRI). The plant 

material was identified in the field by Mr. Innocent 

Mboya, a botanist from TPRI and voucher specimen 

coded CS 001 is deposited at the Nelson Mandela 

African Institution of Science and Technology. 

 

Extraction of plant materials 

Exudates weighed 78.8g were mixed with 150ml of 

distilled water followed by 150ml of hexane. The 

solution was thoroughly shaken and allowed to settle 

in order to form two layers. The hexane layer was 

separated from aqueous layer by decantation.  

 

Thereafter, 150ml of chloroform was poured into the 

separating funnel containing aqueous layer. The 

solution were shaken and left for 6 hours and 

chloroform layer was separated from the aqueous 

layer. The two extracts obtained were concentrated 

through vacuum rotary evaporator, and the extracts 

obtained were kept in a beaker covered with 

aluminium foil and stored at 4°C for further use. 

 

Climbing bioassay 

The climbing bioassay was performed as described by 

Magano and Mkolo, (2011). The bioassay is based on 

climbing behavior of ticks. Except for the genus 

Amblyomma ticks naturally climb up vegetation to 

quest for a host (Norval et al., 1987).  

 

A beaker of 50ml filled with paraffin was firmly 

inserted in the center of a 250ml beaker which was 

filled with water to completely surround the small 

beaker in order to discourage tick from crawling away 

from paraffin platform (Carrol, 1998). 
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The paraffin provided support to the vertically 

inserted wood rod (length 11cm) and also served as 

platform on which ticks were placed. Concentrations 

of chloroform and hexane extracts were prepared by 

dissolving 110mg 100mg, 90mg, 80mg, 70mg, 60mg, 

50mg in 10% Dimethyl sulphoxide (DMSO).  

 

Two filter papers (12cm2 each) were prepared on 

which one filter paper was impregnated with tested 

extract while the other filter paper was not 

impregnated with any extract or solvent.  

 

The impregnated filter paper was pasted on the top of 

the wood rod followed by non-impregnated filter 

paper which was pasted below it. The same 

procedures were followed for the positive and 

negative control. Positive control used was jungle 

formula commercial insects’ repellant and negative 

control was DMSO.  

 

Twenty five R. appendiculatus larvae were randomly 

placed on a paraffin platform of the treated apparatus 

while the same numbers of larvae were placed on 

controls platform. The position of the larvae on the wood 

rod was recorded at 10 minutes intervals for 60 minutes. 

Ticks (larvae) on the impregnated filter paper and on 

negative control were considered not repelled while 

those found on non- impregnated filter paper and on 

wood rod were considered repelled. Three replications 

were done for each concentration of the extracts and 

standard insect repellant (Jungle formula).  

 

Statistical analysis 

Data obtained were analyzed using GenStat computer 

software version 4 (Gen Stat 4). Percentage repellency 

was calculated using the formula below as 

demonstrated by Silva Lima et al., (2016) while 

effective concentration which repel 50% of the ticks 

(EC50) was obtained using linear regression equation. 

PR= NTF / (NTF +TF) X 100 

 

Where: 

PR is percentage repellent 

NTF is number of ticks on non-impregnated filter paper 

TF is number of ticks on impregnated filter paper. 

Results 

The repellency activity of C. swynnertonii hexane and 

chloroform extracts were evaluated for repellency 

activity against R. appendiculatus larvae and results 

obtained are summarized in Tables 1 and 2. The 

findings from this study indicated that the repellency 

activity of C. swynnertonii hexane and chloroform 

extracts was concentration and time dependent.  

 

The repellency declined as time elapsed (Table 1 and 

2). The standard repellant (Jungle formula) used 

displayed the same activity patterns. It was revealed 

that there was very high significant difference 

(P<0.001) in repellency effects between control and 

tested extracts in the first 40 minutes.  

 

Hexane and chloroform extracts had comparable 

repellency activity as indicated in Table 1. It was 

evident statistically that there was nonsignificant 

difference (P>0.001) among extracts after 50 and 60 

minutes exposure time (Table 1). Furthermore results 

revealed that, there was very high significant 

difference (P<0.001) in repellency concentrations of 

control and tested extracts from 10 to 60 minutes.  

 

The concentrations of chloroform and hexane extracts 

with higher percentage repellency activity comparable 

to the control were 110mg/ml and 100 mg/ml (Table 

1). Additionally, findings from this study indicated 

that there was very high significant interaction effect 

(P<0.001) in both control and treated extracts against 

concentrations in the first 20 minutes while no 

significant interaction effect (P>0.001) was observed 

from 30 to 60 minutes. 

 

The concentrations that can repel 50% of the larvae 

EC50 was calculated and results are shown in Table 2. 

The EC50 was generally increasing with an increase in 

exposure time for both extracts and standard. The 

EC50 could not be calculated at the 10th minutes 

because all the tested concentrations of the standard 

repellant had 100% repellency while at the 20th 

minutes the Y-intercept was greater than 50. 
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Table 1. Mean percentage repellency of chloroform and hexane C. swynnertonii extract against R. 

appendiculatus larvae. 

Extract 
Concentration 
(mg/ml) 

PR  
(10 min)  

PR  
(20 min)  

PR 
(30min)  

PR  
(40min)  

PR  
(50 min)  

 PR 
(60 min)  

Chloroform 

50 53.63de 44.84hi 24.04ij 10.89j 8.00i 6.72h 

60 58.00bcde 56.06fgh 41.44fghij 32.36ghij 22.27efghi 22.02efgh 

70 61.36bcde 61.94fg 54.04defg 41.58efgh 26.26efghi 23.18efgh 

80 71.45bc 67.13ef 50.40efgh 43.21defh 41.36cdef 27.11efg 

90 73.06b 75.88de 62.36cdeg 55.81cdefg 47.63bcde 36.69def 
100 89.00a 90.60abc 84.07abc 65.36bcde 63.41bcd 54.04bcd 

110 95.41a 92.81ab 87.10ab 74.87bc 71.17ab 57.79bc 

Hexane 

50 26.34f 21.21j 19.06j 14.65ij 11.06hi 7.32h 

60 47.72e 35.47i 28.26hij 24.51hij 13.71ghi 13.51gh 

70 53.03de 42.93i 39.37ghij 25.23hij 19.93fghi 17.53fgh 

80 55.97cde 46.43hi 41.49fghij 37.48fghi 27.45defgi 20.83efgh 
90 68.61bcd 54.43gh 45.13fghi 40.58fgh 37.96defg 35.04ef 

100 87.85a 77.60de 73.83bce 66.52bcd 65.72abc 56.64bc 

110 94.97a 92.26ab 75.79bc 65.55bcde 70.88ab 62.32b 

Control 

50 100.00a 76.77de 63.70cdef 25.13hij 23.94defgi 21.89efgh 

60 100.00a 79.66cd 60.49cdeg 42.69defh 30.45defgi 26.39efgh 

70 100.00a 80.42cd 60.65cdeg 56.66cdefg 30.35defgi 32.79efg 
80 100.00a 87.08bcd 76.63bcd 57.24cdef 36.64defh 27.80efg 

90 100.00a 100.00a 89.81a 69.12bc 46.62bcde 29.84efg 

100 100.00a 100.00a 100.00a 88.44ab 49.09bcd 40.54cde 

110 100.00a 100.00a 100.00a 100.00a 88.19a 80.41a 

P-value (extracts)  *** *** *** *** ns ns 
P-value 
(concentration)  *** *** *** *** *** *** 
P-value 
(interaction)   *** *** ns ns ns ns 

 

***Significant difference, ns=no significant difference, values followed by different letters denote statistical 

significance (P<0.001). 

 

Table 2. Effective concentrations (EC50) of chloroform, hexane and control against R. appendiculatus larvae at 

different time intervals. 

Extracts       Time (Minutes)     
    10 20 30 40 50 60 
chloroform EC50 49.21 55.45 72.44 83.81 89.54 101.22 
  R2 0.9545 0.9785 0.9376 0.9621 0.988 0.9455 
Hexane EC50 68.8 77.37 84.05 91.97 93.71 100.36 
  R2 0.9588 0.9438 0.9206 0.9227 0.9146 0.92 
Control EC50 - - 42.92 69.13 87.26 97.98 
  R2 - 0.8909 0.8777 0.9704 0.7707 0.6629 

 

R2 - Regression correlation coefficient; EC50 – Concentrations (mg/ml) at which 50% of the R. appendiculatus 

larvae were repelled. 

 

Discussion 

Repellency is caused by the release of volatile 

secondary metabolites which are known to cause 

disorders in the movement of the target species away 

from the odor source (Jaenson et al., 2005). Plants 

with insecticidal repellency effects were the main 

insecticidal agents in Africa for management of insect 

vectors before the introduction of synthetic 

insecticidal agents. Validation of such plants has been 

viewed as the best option of developing bio-pesticides 

that are readily available in developing countries. 

The Commiphora swynnertonii exudate is widely 

used by pastoralists for the management of ticks. It 

has therefore ethnomedical and ethnoveterinary 

significance in Tanzania which necessitated scientific 

validation of the exudate. Results emanated from this 

study demonstrated that hexane and chloroform 

extracts of C. swynnertonii exudate has repellency 

activity against R. appendiculatus larvae. Both C. 

swynnertonii chloroform and hexane extracts 

exhibited repellency activity in all concentrations 

(50mg/ml, 60mg/ml, 70mg/ml, 80mg/ml, 90mg/ml, 

100mg/ml and 110mg/ml) which indicated that the 
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activity was caused by release of volatile compounds 

that cause the targeted organism to move against the 

odor source. This study confirms that the 

Commiphora species contain volatile substances that 

are responsible for the repellency effect that can be 

extracted with different organic solvents.  

 

Findings from this paper were comparable to the 

results obtained from standard insects’ repellant 

(Jungle formula). The observation was supported by 

Lwande et al., (1999) findings who reported that the 

essential oil of Gynandropsis gynadra was compared 

to the commercially synthetic arthropod repellant in 

repelling Rhipicephalus appendiculatus ticks. These 

findings clearly suggest that some plant species may 

contain anti-tick agents that may be equally effective 

against ticks as some of the commercially synthetic 

arthropod repellants.  

 

The effectiveness of the extract against R. 

appendiculatus larvae was dose dependent as 

evidenced by an increase in percentage repellency as 

the concentration increased from 50mg/ml to 

110mg/ml. The lower concentrations appeared to be 

less effective since the amount of volatile compound 

which enhances the repellency activity was lower than 

in higher concentration.  

 

However the effectiveness of the extracts against R. 

appendiculatus was decreased as time declined from 

10 to 60 minutes. EC50 appeared to be increasing as 

the time increases for both tested extracts and the 

standard insects’ repellant. The lowest EC50 was 

appeared to be the best concentration in repelling the 

ticks since it induces high repellency effect within a 

short period of time and also minimize the utilization 

of plant products and hence conservation of C. 

swynnertonii diversity. 

 

Findings from the current study on the repellency 

properties exhibited by C. swynnertonii exudates 

contribute to the body of knowledge on the insecticidal 

properties of the genus Commiphora. Furthermore 

findings from this study validate the ethnoveterinary 

information on the use of C. swynnertonii exudate on 

the management of tick infestation on livestock among 

Maasai community in Tanzania.  

Conclusion 

The use of plant-based products, particularly those from 

indigenous plants, may minimize the costs incurred by 

the countries to import synthetic acaricides. The results 

from this study strengthen the view that C. swynnertonii 

is the potential source of anti-tick agents and this 

validates the ethno veterinary use of the plant for 

management of tick infestation on the animals. The 

results of this study, further strengthens the widely held 

view that plant products can be used as an alternative to 

synthetic tick-repellent. 
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The acute and subacute toxicity of
extracts on albino mice and rats was verif ied.

For the acute toxicity study, oral administration of
hexane and chloroform extract with doses of

500, 1000, and 2000 mg/kg body weight induced no
treatment-related signsof toxicity in the animalsduring the
14 daysof theexperimental period. In the sub-acute toxicity,

hexane extract showed a signif icant
decrease in mean corpuscular volume (MCV), hematocrit
(HCT) and a signif icant increase in Mean platelet volume
(MPV). A signif icant decrease in aspartate amino-
transferase (AST) and creatinine was also observed. In the
rats treated with chloroform extract, the
signif icant change in white blood cell (WBC), Red blood
cell (RBC), Mean corpuscular volume (MCV), Mean
hemoglobin concentration (MCH), Mean platelet volume
(MPV) and hemoglobin (Hb) were observed.The
signif icant change in alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphate
(ALP), creatinine, albuminand bilirubinwasalsoobserved.

Commiphora
swynnertonii

C.
swynnertonii

C. swynnertonii

C. swynnertonii

Abstract

Introduction:
Commiphora swynnertonii

et al.,
et al.,

et al.,

C.
swynnertonii

et al.,

C. swynnertonii
C.

swynnertonii
et al.

Rhipicephalus
appendiculatus Amblyomma variegatum C.
swynnertonii

(Burseraceae) is widely
distributed in the Northern part of Tanzania and Southern
part of Kenya, (Kalala 2014) including tropical and
subtropical part of Asia and South America (Adam
2013). It isasmall tree highly branched withspine reaching a
height of about 2 to 3 meters (Ruffo 2002).The barks
are the pale grey that peels off in papery pieces and when
damaged it release a watery, milky sap which later becomes
reddish brown resinous exudates. The sap of

has for a long time been utilized as anti-
ectoparacites and is applied on animal skins for control of
ticks, fleas, tsetse flies, bed bugsand mange mites (Kaoneka

2007). A numberof investigations have focused on the
validation of ethnoveterinary and ethnomedical
information of plant. Sambuta & Masola
(2006) reported the anti-ectoparasitic effects of

extracts against ticks, fleas and mites.
Mkangara ,20154a reported acaricidal activity of C.
swynnertonii stem bark extracts against

and .
were reported to exhibit antimicrobial,

antifungal and antiviral activity (Mkangara 2014b).
This paper reports the acute and subacute toxicity of

hexaneand chloroformextracts.

exudates of were
collected from Mererani, Simanjiro district in Arusha
region, Tanzania. The plant was identif ied by a botanist
from TPRI and voucher specimen coded CS 001 is
deposited at the Nelson Mandela African Institution of
Scienceand Technology.

exudates weighed 78.8 g
was mixed with 150 ml of distilled water followed by 150 ml
of hexane. The solution was thoroughly shaken and
allowed to settle in order to form two layers. The hexane
layer was separated from aqueous layer by decantation.
Further, 150 ml of chloroform was poured into the
separating funnel containing aqueous layer. The solution
was shaken and left for 6 hrs and the chloroform layer was
separated from the aqueous layer. The two extracts
obtained were concentrated through vacuum rotary
evaporator, the extracts obtained were kept in a beaker
covered withaluminum foil, stored at 4°C for furtheruse.

et al.,
C.

swynnertonii

C. swynnertoniiExudates collection:

Extraction of plant materials:

Methodology:
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Experimental animals:

Acuteoral toxicity:

Sub-acute toxicity:

albino mice of both sexes,
weighted between 19-36 g aged 4 to 5 weeks and albino rats
of both sexes weighed between 46-192g aged 7 - 8 weeks
were randomly obtained from Sokoine University of
Agriculture (SUA), Morogoro, Tanzania. Theanimalswere
allowed to stay in cages with sawdust litters at a controlled
temperature of about 25°C to 29°C and lighting of 12 hours
of lightand 12 hoursof darkness foreach 24 hoursperiod.

the toxicitystudywasdoneaccording
to Organization for Economic Co-operation and
Development (OECD) guidelines number 425 of 2001
(OECD/OCDE, 2001). The mice were acclimatized for 7
days before treatments, and they were provided with
standard diet and water. The animals were divided into
seven groups of six animals each (3 males and 3 females),
one control groups and six treated groups. Body weights of
the mice were determined and the dose was calculated in
accordancewith theirbodyweights. Thecontrol groupwas
given distilled water and the three treated groups were
given doses of 500, 1000 and 2000 mg/kg body weight of
hexane extract while other three groups were given doses
of 500, 1000 and 2000 mg/kg body weight of chloroform
extract. The animals were observed for their toxic
symptoms, behavioral changes, and mortalityat leastonce
daily for 14 days.

forty-two albino rats were divided
into seven groups of six animals each (3 males and 3
females), one control groups and six treated groups.
Control group was given distilled water and the three
treated groups were given doses of 250, 500 and 1000
mg/kg body weight of hexane extract while other three
groups were given doses of 250, 500 and 1000 mg/kg body
weight of chloroform extract. All administrations were
done every 24 hours via oral gavage throughout the
experimental period. The rats were weighed daily and also
subjected to thorough observations for mortality and any
behavioral changes, during the 28-day experimental
period. After 28 days all rats were weighed and the blood of
each rat was collected through eye orbital vein into two
vacutainer tubes for each animal. Hematological
parameters including white blood cell (WBC), Red blood
cell (RBC), Hematocrit (HCT), Mean corpuscular volume
(MCV), Mean hemoglobin concentration (MCH), Mean
platelet volume (MPV), Mean corpuscular hemoglobin
concentration (MCHC), and hemoglobin (Hb) were
determined using the blood samples contained in the
EDTA tubes. The blood samples contained in plain
vacutainer tubeswere centrifuged and the serum obtained
was subjected to biochemical parameters such as total
protein, bilirubin, alkaline phosphate (ALP), aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
creatinine and albumin. After blood collection, all rats
were dissected and internal organs such as liver, heart,

Ambient Science, 2017: Vol. 04(2); 11-16
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lungs, spleen, and kidneys were carefully removed and
weighed individually. Organs were f ixed in 10% formalin
then sectionswere prepared and stained with hematoxylin
and eosin before microscopicexamination.

the Student’s t-test was used to
compare initial body weight and f inal body weight for
both control and treated groups of animals while one-way
analysis of variance (ANOVA) was used for multiple
comparisons of the means for hematological, biochemical
and organ weight data between the control and treated
groups of animals. All statistical analysis was by
STATISTICAsoftware-8 ; level of signif icance p< 0.05.

the oral administration of
hexane and chloroform extract at 500, 1000

and 2000 mg/kg body weight doses had no clinical adverse
effect of substance related toxicity and did not cause any
mortalityduring the 14-daysobservationperiod.

daily repeated oral administration of
hexane and chloroform extract at 250, 500

and 1000 mg/kg body weight doses for 28 days did not
induce any evident sign of toxicity and mortality in the
treated animals.

in the hexane
extract the signif icant increase (p<0.05) in body weight of
male rats was observed in control and at the dose of 250
mg/kg body weight (Table-1). In
chloroform extract the signif icant increase (p<0.05) in
bodyweightwasobserved incontrol malewhileat thedose
of 500 mg/kg body weight, the signif icant increase
(p<0.05) in body weight was observed in both male and
femalerats (Table -2).

f inding from this study revealed that the
weight of the liver treated with hexane
extract was signif icantly decreased (p<0.05) while the
other organs such as heart, spleen, lung and kidney
showed no signif icant change in weight (Table-3). Further
the signif icant decrease (p<0.05) in weight of liver, heart,
spleen, lung, and kidney were observed in the rats treated
with chloroformextract (Table -4).

f inding from this study
revealed that, with the exception of signif icant decrease
(p<0.05) in MCV, HCTand signif icant increase (p<0.05) in
MPV in the rats treated with hexane
extract, administration of this extract at all the
investigated doses had no signif icant (p>0.05) effect on
WBC, RBC, MCH, MCHC and Hb when compared with
control (Table-5). Additionally the signif icant decrease
(p<0.05) in WBC, RBC, MCV, MCH, Hb and signif icant
increase (p<0.05) in MPV was observed in the rats treated
with chloroformextract (Table-6).

Statistical analysis:

Acute oral toxicity:

Sub-acute toxicity:

Body weight changes:

Organ weight:

Hematological parameters:

C.
swynnertonii

C. swynnertonii

C. swynnertonii

C. swynnertonii

C. swynnertonii

C. swynnertonii

C. swynnertonii

C. swynnertonii

Results :
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Biochemical parameters:

Histopathological analysis:

signif icant decrease
(p<0.05) in ALP level was observed in male rats
whereas signif icant decreased in AST and
creatinine was observed in the female rats treated
with hexane extract (Table-7).
Furthermore signif icant increase (p<0.05) in ALT,
ASTand creatinineobserved inrats treated with

chloroform extract while signif icant
decrease (p<0.05) in albumin and signif icant
increase (p<0.05) in bilirubin was observed in the
male rats treated with chloroform
extract (Table -8).

the microscopic
examinations of the liver, kidney, spleen, lung,
and heart of the animals treated with

hexane extract revealed no
abnormalities in the overall structural orientation
of the organs during subacute toxicity study (Fig.-
1). Furthermore, the examination of a liver section
of the animals treated with
chloroform extract revealed moderate to severe
congestion and the initial stage of necrosis (Fig.-
2). The kidney section of the animals treated with

chloroform extract induced
congestion and destruction in the glomerulus’s
shape (Fig.-2).

C. swynnertonii

C.
swynnertonii

C. swynnertonii

C.
swynnertonii

C. swynnertonii

C. swynnertonii

Control M 80 ± 3.00 123 ± 8.00 0.04
F 107 ± 13.00 117.5 ± 20.5 0.70

250 M 68 ± 5.00 104.5 ± 5.5 0.04
F 58.5 ±12.5 82 ± 12.00 0.31

500 M 87.5 ± 26.5 96.5 ± 30.5 0.84
F 58 ± 2.00 77.5 ± 7.5 0.13

1000 M 154.5 ± 37.5 192.5 ± 15.5 0.45
F 115 ± 23.00 121 ± 21.00 0.86

Control M 80 ± 3.00 123 ± 8 0.04
F 107 ± 13.00 117.5 ± 20.5 0.71

250 M 72 ± 7.00 96 ± 20.00 0.37
F 67 ± 8.00 79.5 ± 0.5 0.26

500 M 77.5 ± 1.5 104.5 ± 2.5 0.01
F 63 ± 0.00 90.5 ± 3.5 0.01

1000 M 116.5 ± 12.5 131 ± 10.00 0.46
F 121.5 ± 21.5 143.5 ± 20.5 0.54

= male, = female, = body weight

Table-1: Body weight (g) of control & rats treated with
hexane extract measured during sub-

acute toxicity

Dose Sex Mean±SEM Mean±SEM P-value
at day 0 at day 28

Table-2: Body weight (g) of control and rats treated
with chloroform extract measured

during sub-acute toxicity

Dose Sex Mean±SEM Mean±SEM P-value
at day 0 at day 28

M F BW

C. swynnertonii

C. swynnertonii

(mg/kg BW)

(mg/kg BW)
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Table- 3 to 8: Different superscripts denote statistical
signif icanceasperDuncan'smultiplerangetest(p<0.05)

Table-3: Organ-body weight of control & rats treated with
hexane extract measured during sub-acute toxicity.

Organ Sex Control 250* 500* 1000* P-value

Values: mean ± SEM, M=Male, F=Female, *mg/kg BW

Table-4: Organ-body weight of control and rats treated with
chloroform extract measured during sub-acute toxicity

Organ Sex Control 250* 500* 1000* P-value

Values: mean ± SEM, M=Male, F=Female, *mg/kg BW

Table-5: Hematological values of control and rats treated withC.
swynnertonii hexane extract measured during sub-acute toxicity

Sex Control 250* 500* 1000* P-value

(fl)

(%)

(pg)

(g/dl)

(g/dl)

(fl)

Values: mean ± SEM, M=Male, F=Female, *mg/kg BW

C.
swynnertonii

C.
swynnertonii

a b a

a a a b

b a a a

b a a

b a b a

b ab a a

a a ab b

b a a a

c b c a

b d c a

b ab a c

a ab a b

b a a a

a b a a

a a b a

Parameter

(m/mm3)

(m/mm3)

Liver M 3.50±0.11 2.42±0.28 3.47±0.60 3.16±0.28a 0.02
F 4.16±0.48 4.41±0.48 3.65±0.01 1.98± 0.22 0.03

Heart M 0.59±0.04 0.44±0.02 0.63±0.05 0.45±0.03 0.06
F 0.59±0.02 0.58±0.11 0.43±0.06 0.38±0.10 0.3

Spleen M 0.25±0.02 0.21±0.01 0.39±0.05 0.22±0.03 0.06
F 0.32±0.02 0.27±0.04 0.26±0.00 0.20±0.05 0.22

Lungs M 0.78±0.18 0.58±0.03 1.18±0.24 0.69±0.14 0.20
F 1.06±0.25 1.09±0.24 0.74±0.12 0.44±0.14 0.12

Kidney M 0.49±0.16 0.32±0.02 0.84±0.16 0.33±0.02 0.09
F 0.48±0.01 0.49±0.11 0.43±0.03 0.29±0.05 0.09

Liver M 3.50±0.11 2.92±0.21 2.88±0.05 2.79±0.04 0.04
F 4.16±0.48 3.73±0.28 3.21±0.15a 3.50±0.17 0.02

Heart M 0.59±0.04 0.38±0.00 0.56±0.01 0.43±0.02 0.01
F 0.59±0.02 0.49±0.07 0.30±0.07 0.40±0.02 0.04

Spleen M 0.25±0.02 0.28±0.01 0.25±0.00 0.21±0.02 0.02
F 0.32±0.02 0.23± 0.01 0.18±0.01 0.23±0.02 0.01

Lungs M 0.78±0.18 0.54±0.02 0.79±0.02 0.63±0.02 0.001
F 1.06±0.25 0.95±0.00 0.85±0.00 0.74±0.00 0.001

Kidney M 0.49±0.16 0.32±0.00 0.29±0.01 0.36±0.01 0.011
F 0.48±0.01 0.42±0.01 0.49±0.05 0.36±0.00 0.04

WBC M 56.05±0.62 59.91±3.02 52.22±0.24 48.86±0.41 0.06
F 58.43 ±0.54 48.66±4.71 51.73±1.17 48.33±0.57 0.12

RBC M 6.83±0.67 3.61±1.01 14.37±5.05 5.81±0.31 0.08
F 6.33±0.60 5.19±2.05 5.41±0.11 4.36±0.01 0.51

MCV M 66.15±0.05 58.65±2.65 60.94±0.16 59.6±0.90 0.06
F 61.5±0.40 59.7±0.80 60.2±1.00 61.25±0.36 0.03

HCT M 37.2±2.70 20.85±4.95 35.75±0.15 34.55±1.35 0.04
F 38.9±3.90 30.7±11.80 32.5±1.20 26.8±0.10 0.70

MCH M 23.2±1.90 25.65±3.35 25.24±0.37 24.7±0.70 0.82
F 23.85±0.15 21.8±0.80 26.7±0.70 27.24±0.37 0.06

MCHC M 42.5±2.40 44.15±7.75 41.89±0.21 41.5±0.60 0.97
F 38.9±0.10 36.7±1.80 44.4±0.40 45.06±0.16 0.05

Hb M 15.75±0.25 9.6±3.80 15.35±0.35 14.35±0.35 0.23
F 16.65±0.05 11.5±4.90 14.45±0.65 12.22±0.12 0.63

MPV M 7.25±0.05 7.3±0.30 14.45±0.05 7.3±0.10 0.39
F 7.5±0.00 7.3±0.00 14.45±0.05 7.5±0.00 0.021
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WBC M 56.05±0.62 53.06±0.16 51.22±0.24 47.61±0.61 0.001
F 58.43±0.54 54±0.35 51.05±1.49 47.58±0.82 0.001

RBC M 6.33±0.17 4.27±1.15 4.76±0.09 5.71±0.05 0.001
F 6.83±0.10 6.73±0.12a 5.39±0.44 4.60±0.96 0.001

MCV M 66.15±0.05 62.45±0.35 63.38±0.18 60.59±0.01 0.001
F 61.5±0.40 58.14±0.27 60.5±2.20 60.55±0.05 0.01

HCT M 37.2±2.70 32.3±1.60 30.85±0.24 34.93±0.13 0.14
F 38.9±3.90 38.80±0.20 26.35±7.95 27.8±5.80 0.31

MCH M 25.1±0.1 24.6±0.50 23.63±0.07 24.14±0.06 0.05
F 23.85±0.15 21.93±0.37 21.9±1.30 27.3±1.30 0.04

MCHC M 42.5±2.40 36.35±2.75 37.55±0.05 39.10±0.20 0.23
F 38.9±0.10 38.6±0.30 36.5±3.40 45.2±2.10 0.13

Hb M 15.75±0.25 12.95±0.65 11.45±0.05 10.5±0.20 0.002
F 16.65±0.05 14.5±0.30 13.4±0.30 9.7±0.20 0.001

MPV M 7.25±0.05 7.65±0.05 7.65±0.05 7.55±0.05 0.01
F 7.5±0.00 7.6±0.00 7.5±0.10 7.35±0.15 0.39

ALT M 46.66±3.33 45.00±1.67 46.66±0.00 46.66±3.33 0.95
F 54.99±1.67 54.99±8.33 49.99±0.01 69.99±0.00 0.10

AST M 88.32±8.33 88.32±31.66 119.99±0.00 63.33±10.00 0.28
F 84.99±1.67 76.66± 3.33 53.33±3.33 66.67±0.01 0.01

ALP M 262.58±135.44 253.686±3.37 250.41±0.09 210.188±0.12 0.94
F 323.39 ±66.34 187.95±96.74 100.89±17.97 69.99±0.00 0.12

Albumin M 3.94±0.05 3.00±0.78 3.40±0.00 3.04±0.03 0.40
F 3.71±0.02 4.15±0.60 3.79±0.65 2.61±0.01 0.22

Bilirubin M 1.24±0.32 1.08±0.12 0.97±0.01 1.07±0.49 0.93
F 1.24±0.60 0.79±0.77 0.66±0.08 0.62±0.00 0.8

T.protein M 7.16±0.11 7.61±0.76 8.74±0.00 7.00±0.64 0.20
F 7.14±0.49 6.52±0.44 6.12±0.53 6.91±0.01 0.44

M 0.67±0.08 0.67±0.08 0.58±0.00 0.62±0.04 0.74
F 0.54±0.04 0.49±0.05 0.54±0.04 0.33±0.00 0.05

ALT M 46.66±3.33 54.99±8.33 82.82±0.51 59.99±0.01 0.018
F 54.99±1.67 43.33±0.00 58.33±1.67 68.33±1.67 0.001

AST M 88.32±8.33 81.66±1.67 89.44±0.56 90.17±0.51 0.54
F 84.99±1.67 149.99±0.00 96.66±3.34 87.60±0.50 0.001

ALP M 262.58±135.44 382.81±134.05 391.99±0.50 425.66±0.00 0.67
F 323.39 ±66.34 304.04±0.00 152.02±11.06 149.26±2.76 0.037

Albumin M 3.94±0.05 3.81±0.25 3.55±0.00 4.70±0.01 0.011
F 3.71±0.02 3.29±0.00 3.85±0.30 3.95±0.01 0.12

Bilirubin M 1.24±0.32 2.53±0.07 3.09±0.15 3.57±0.42 0.01
F 1.24±0.60 1.26±0.50 2.10±0.28 2.59±0.10 0.19

T.protein M 7.16±0.11 8.51±0.95 7.19±0.01 7.83±0.01 0.29
F 7.14±0.49 7.67±0.00 7.68±0.10 8.12±0.22 0.24

M 0.67±0.08 0.79±0.04 0.82±0.00 0.94±0.02 0.294
F 0.54±0.04 0.83±0.00 0.85±0.00 0.92±0.03 0.002

Creatinine

Creatinine

Table-6: Hematological values of control and rats treated with
chloroform extract measured during sub-acute toxicity

Sex Control 250* 500* 1000* P-value

(fl)

(%)

(pg)

(g/dl)

(g/dl)

(fl)

Table-7: Biochemical parameters of control and rats treated with
hexane extract measured during sub-acute toxicity

Sex Control 250* 500* 1000* P-value

(u/l)

(u/l)

(u/l)

(g/dl)

(mol/l)

(g/dl)

Table-8: Biochemical parameters of control and rats treated with
chloroform extract measured during sub-acute toxicity

Sex Control 250* 500* 1000* P-value

(u/l)

(u/l)

(u/l)

(g/dl)

(mol/l)

(g/dl)

C.swynnertonii

C. swynnertonii

C. swynnertonii

Parameter

(m/mm3)

(m/mm3)

Parameter

Parameter

d c b a

c b ab a

c a b a

a c b

d b c a

a a a b

b ab a a

ab a a b

c b a a

d c b a

b a a a

d c a b

a a a b

a a b a

a b a c

a c b a

b b a a

a a a b

b a a a

b a a a

Values: mean ± SEM, M=Male, F=Female, *mg/kg BW

Discussion:
The acute toxicity was investigated in order to
determine whetheradministration of asingle high
dose of hexane and chloroform
extract brought any adverse effect on tested
animals during the 14 days after the oral
administration. In the present study, oral
administration of hexane and
chloroform in albino mice at 500, 1000 and 2000
mg/kg for 14 days had noeffectson mortalityorany
examined clinical signs of toxicity. No acute
toxicity was found in mice treated with

extracts, so the approximate lethal
dose was determined to be higher than 2000
mg/kg.

The sub-acute toxicity study, which involved
rats given hexane and chloroform
extract at doses of 250, 500 and 1000 mg/kg body
weight, generally elicited no clinical signs of
toxicity, mortality or any behavioral changes.The
results from this study indicated that

hexane and chloroform extract
induced a normal change in body weight and
therefore it can be suggested that the tested
extracts had no effects on the body weights of the
rats.

Organ weight is an important index to detect
whether the organ was exposed to the injury or not
(Jothy , 2011). Findings from this study
revealed that the observed signif icant decreased
in the weight of the liver of rats treated with

hexane extract was not corroborated
by both the histological examination and other
biochemical parameters of liver function and
therefore indicating that the extract is virtually
nontoxic. The signif icant decrease in liver, heart,
spleen, lung, and kidney weight of rats treated
with chloroform extract
indicating that chloroform extract contains some
toxic substances that affected the weight of
internal organs of the rats. Blood is an important
index of physiological status in both man and
animals (Vaghasiya 2011). In this study, the
nonsignif icant difference in WBC, RBC, MCH,
MCHC and Hb of the rats' treatment with

hexane extract indicated that the
extract may be nontoxic to the blood. Reductions
in RBC, MCV, MCH and Hb of the rats treated with
C. swynnertonii chloroform extract indicated that
the extract interfered with the normal production
of hemoglobin and its concentrations within red
blood cells. Thus, it can be suggested that

chloroform extract may possess the

C. swynnertonii

C. swynnertonii

C.
swynnertonii

C. swynnertonii

C.
swynnertonii

et al.

C.
swynnertonii

C. swynnertonii

et al.,

C.
swynnertonii

C.
swynnertonii



Figure-1a: Treatment- hexaneextractC. swynnertonii

Figure-1b: Treatment- chloroformextractC. swynnertonii

Figure-1(a&b): Treatment effects on histological examinations
of the main organs in the rats during subacute toxicity study.
Representative photomicrographs from liver, kidney, spleen,
lung and heart sections stained with hematoxylin and eosin
(×40), respective groups: (A) control group (B) treated group
(250mg/kg) (C) treated group (500mg/kg) (D) treated group
(1000mg/kg).
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potential to induce anemia (Amna 2013). The
observed reduction in WBC in the rats treated with

chloroform extract may suggest a decline in
the function of the immune system. Evaluation of
biochemical parameters may provide useful information
regarding the overall health status and alteration in
metabolic processes of the animals caused by ingestion of
plant extracts (Tarkang 2012). The liver and the
kidneys are target organs for toxic chemicals due to their
essential functions in biological detoxication and
excretion processes (Bello 2016). When the liver cell
is damaged, a variety of enzymes normally located in the
cytosol are released into the blood stream. The
transaminases (AST and ALT) and ALP are well-known
enzymesused asgood indicatorsof liver function (Ismail

, 2014). The kidneys excrete metabolic waste products
and regulate the serum concentration of a variety of
substances (Benouadah , 2016). Creatinine is an
important biomarker of renal toxicity and increases the
levelsof these parameters indicatesa marked renal damage
(Suryavanshi , 2015). Results from this study showed
that oral administration of hexane extract
to albino rats revealed the insignif icant changes of most of
the serum biochemical parameters which suggest the non-
toxic nature of the extract. The observed signif icant
increase in ALT, AST and creatinine for female; albumin
and bilirubin for the male in the rats treated with

chloroform extract indicated that the extract
may induce liver damage probably by altered cell
membrane permeability leading to the leakage of the
enzymes f rom the tissues to the serum. The
histopathological result of liver sections of rats treated
with chloroform extract conf irmed these
effects indicating normal to severe congestion and the
initial stageof necrosis. Regarding the kidney function, the
signif icant increase in serum level of creatinine in the test
groups treated with chloroform extract
suggests possible renal damage. Histological aspects
indicated a severe congestion and destruction of
glomerular’sshape in the kidney.

The results from acute toxicity concluded that LD50 of
hexane and chloroform extracts is above

2000 mg/kg body weight. Following its 28-day repeated
daily oral dose administration of hexane
and chloroform extracts in the animals, it may be
concluded that hexane extract does not
elicit any treatment-related adverse effect at the
investigated dosesand thus may beclassif ied to bevirtually
non-toxic. The observed some changes in the
hematological, serum biochemical parameters with end-
organ damage to the liver and kidney which lead to the
alterations in the normal physiological functions of the
animals, it can be concluded that the prolonged

et al.,
C.

swynnertonii

et al.,

et al.,

et
al.

et al.

et al.
C. swynnertonii

C.
swynnertonii

C. swynnertonii

C. swynnertonii

C.
swynnertonii

C. swynnertonii

C. swynnertonii

Conclusion:
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consumption of chloroform extract can
cause some virtually toxic effect in the blood and also cause
some damage to the internal organs. Therefore, caution
and safety measures should be taken before oral ingestion
of chloroformextract.

C. swynnertonii

C. swynnertonii
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Abstract

Before the introduction of synthetic veterinary drugs (SDs), plants were used as the basis of

traditional remedy for the management of livestock diseases in Africa. Despite the fact that

most of the commercially SDs are effective, smallholder farmers especially those living in

remote rural areas are not easily accessing them. They therefore rely on the use of indigenous

plants which are known to be effective in the management of livestock diseases. The

knowledge on the use of these plants have been well preserved in societies and verbally

transmitted generations to generations. This paper is therefore presenting a review on plants

of ethno veterinary relevance and bioactive compounds report there from.

Key words:  Bioactive compounds, ethno veterinary, veterinary drugs

Résumé

Avant l’introduction de médicaments vétérinaires synthétiques (MSs), les plantes étaient

utilisées comme base de remède traditionnel pour la gestion des maladies animales en Afrique.

Malgré le fait que la plupart des MSs modernes sont efficaces, les petits agriculteurs en

particulier ceux qui vivent dans les zones rurales reculées n’en ont pas accès facile. Ils

dépendent donc de l’utilisation des plantes indigènes qui sont connues pour être efficace

dans la gestion des maladies animales. Les connaissances sur l’utilisation de ces plantes ont

été bien conservées dans la société et verbalement transmises de générations en générations.

Ce document présente donc un examen sur les plantes de rapport de pertinence vétérinaire

et les composés bioactifs ethno là depuis.

Mots clés: composés bioactifs, vétérinaires ethno, les médicaments vétérinaires

Background

Plants have contributed a great deal in the development of drug leads that were eventually

developed into drugs for the management of human diseases ( Jasuja et al.,   2012). It

therefore justifies the relevance of ethnomedical information that has been passed on from
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generations to generation in many societies in the world. Unlike ethnomedical information

which has contributed immensely in the development of clinically useful drugs, only a limited

number of plants used for the management of livestock disease have been exploited for the

same. Unlike synthetic veterinary drugs where some of them are posing some side effects

to animals, plants which are traditionally used for the management of livestock diseases

since time immemorial, are known be compatible with other biological systems. The recently

established resistance of livestock disease vectors and pathogens has provided the momentum

for the need to discover new classes of veterinary drugs with unique mechanism of actions.

One of the best source so far is nature which has never stopped supporting human, livestock

as well as wild animals (Makkar et al., 2009). Plants and compounds therefrom with veterinary

relevance are discussed below.

Method

Scientific papers published in the period of 2003 to 2015 which report compounds with

insecticidal and anthelmintic activity were reviewed. The focus was also on compounds that

either induce mortality or deter ticks and other insects of veterinary relevance. Papers were

internet sourced.

Results

The use of plants for the management of livestock diseases is practiced not only in Africa

but also in other parts of the world. For instance, Tagetes minuta which is an annual perennial

herb native to temperate grassland and montane region of South America, and exotic species

to Africa, Europe, Asia and Australia is used by communities from these countries for the

management of ticks (Hulina, 2008; Ofori et al., 2013) The acaricidal activity of this plant

was established to be exerted by the essential oil. Tagetes minuta essential oil (TMEO)

was found to induce acaricidal activity to both hard and soft ticks. Garcia and Coworkers

(2012) reported that TMEO contains terpenes namely limonene (6.96%), β-ocimene (5.11%),

dihydrotagetone (54.21%) and tagetone (6.73%).

Terminalia arjuna growing on river banks or near river beds in South and Central India

was reported to exhibit anthelmintic activity against Haemonchus contortus and

gastrointestinal trichostrongyled nematodes in sheep (Bachaya et al., 2009). The anthelmintic

activity was due to presence of condensed tannin which may impair vital processes such as

feeding and reproduction of the parasites or may bind and disrupt the integrity of the parasites’

cuticle. However the anthelmintic effect of tannin may be attributed to its ability to bind free

protein available in the tubes for larva nutrition. This reduces availability of nutrient which

result in larva starvation or decrease in gastrointestinal metabolism through destruction of

metabolic pathway of nutrient oxidation.  This results in no release of energy which is in

form of ATP (Bachaya et al., 2009).

A number of plants in Africa are also used for the management of livestock diseases. For

instance, Commiphora holtziana has been utilized by rural pastoralist communities for

repelling ticks and other harmful insects. This species is widely distributed in Kenya, Uganda,



801Fifth  RUFORUM Biennial Regional Conference  17 - 21  October 2016, Cape Town, South Africa

Tanzania, Ethiopia, and Somalia. It secretes gum resin called ‘gum haggar’ which is rich in

sesquiterpenes and furanosesquiterpenes (Birkett et al., 2008). The resin from this plant

was reported to exhibit repellency activity against cattle ticks (Boophilus microplus) and

red poultry mite (D. gallinae) in chickens. The repellency was later established to be due to

sesquiterpenes identified as gamma-elemene (16.69%), beta-bourbonene (20.83%) and

germacrene-D (11.64%) (Birkett et al., 2008). Most of the species in the genus Commiphora

have also been reported to exhibit acaricidal and insecticidal activities.  Other plant species

exploited for the management of livestock diseases include Maesa lanceolata, Myrsine

africana, Rapaneamelan ophloeos, Embelia schimperi and Embelia keniensis. They

are used by many ethnic groups in Kenya for the treatment of intestinal worm in animals.

Midiwo et al. (2003) validated this use and went further to establish the presence of

benzoquinoid that reportedly exhibited nematicidal activity.

Discussion

This review aimed at documenting the plants and their bioactive compounds responsible for

treatment of veterinary diseases. The insecticidal and anthelmintic activity of these plants

may be attributed to the presence of bioactive compounds in different morphological parts

of the plants. The results of some research findings showed that the repellence activity of

some plants was due to presence of essential oils but the composition varies according to

the different parts of the plants and its stage of growth (Taylor et al., 2011). Apart from

insecticidal and anthelmintic activity of these plants, there are other research findings which

showed that these plants can be used to treat different diseases in humans. The study done

by Uzabakiriho et al. (2015) showed that T. minuta methanolic and water extract had high

antibacterial activity against Escherichia coli and Staphylococcus aureus which  cause

disease to human.
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