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Abstract: Laggera aurita Linn. (Family: Asteraceae) 

is used in Nigerian ethno-medicine for the treatment 

of malaria, epilepsy, fever, pain, stomatitis, 

bronchitis, nasal congestion, asthma and bacterial 

infections. Despite its wide usage against malaria, no 

scientific investigations have been performed to 

substantiate the claim.  This study evaluated the 

antiplasmodial activity of n-hexane fraction of 

Laggera aurita leaf extract in mice infected with 

Plasmodium berghei berghei. Laggera aurita 

fraction was subjected to preliminary phytochemical 

screening and acute toxicity study. Antiplasmodial 

studies (curative, suppressive and prophylactic) were 

conducted on the n-hexane fraction at doses of 100, 

200 and 300 mg/kg. Effect of the extract on body 

weight, rectal temperature and parked cells volume 

were also evaluated in curative model. 

The fraction exhibited significant (p < 0.05) decrease 

in parasitaemia level in all the three models when 

compared with the negative control group. It 

extended the mean survival time of the mice beyond 

20 days and maintained body weight in curative 

model. Rectal body temperature was significantly (p 

< 0.05) reduced between day 3 and day 7, while 

significant (p < 0.05) increase in packed cells volume 

was observed on day seven 7 when compared with 

the negative control group. The study suggests that 

the n-hexane fraction of Laggera aurita possesses 

antiplasmodial activity against Plasmodium berghei. 
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Introduction 

 

Malaria is primarily a vector-borne disease caused 

by the protozoan plasmodium. Protozoa 

Plasmodium is unicellular eukaryote parasites.  

Human malaria is majorly caused by the genus 

Plasmodium, which is transmitted through a bite by 

an infected female Anopheles mosquitoes during a 

blood meal (WHO, 2017). Malaria may be 

considered as one of the deadliest parasitic disease 

with high incidence of about 217 clinical cases and 

over 400,000 deaths reported per annum. 

(WHO,2017). Malaria is a global health problem 

and remains a cause of morbidity and mortality. It 

has been reported that out of the more than 400,000 

deaths caused by malaria worldwide, 91 % occur in 

sub-Saharan Africa (WHO, 2018). Fifteen countries 

in sub- Saharan Africa and India carry almost 80% 

of the global malaria burden. Five countries 

accounted for nearly half of malaria cases 

worldwide. These countries are Nigeria (25 %), 

Democratic Republic of Congo (11 %), 

Mozambique (5 %), India (5 %), and Uganda (4 %). 

(WHO, 2018). 

Laggera aurita Linn also known as Blumea aurita, 

is a flowering shrub commonly found along 

pathways, in farmlands and around houses. Laggera 

aurita is widely known as Taba-Taba in Hausa, 

Tabanya in Fulani and Eru taba in Yoruba.It is an 

annual herb which is found growing as weeds in 

Nigeria and spread throughout the sub-Saharan 

Africa. Itis ethno medicinally used in the treatment 

of malaria, epilepsy, fever, pain, stomatitis, 

bronchitis, nasal congestion, asthma and bacterial 

infections (Burkill et al. 1997). 

Previous studies reported that the plant possess the 

fallowing secondary metabolites tannins, saponins, 

flavonoid, steroids, terpenoids, and alkaloids 

(Olurishe and Mati, 2014; Malami et al. 2016 Shehu 

et al. 2016a). The plant has been investigated to 

possess various activities such as antioxidant and 

antibacterial (Dibala et al. 2014), analgesic and anti-

inflammatory activity (Abdulla et al. 2013; Shehu et 

al. 2016a; Fulata et al. 2017). The plant is reported 

to possess anticonvulsant and anti-epileptogenic 

properties (Malami et al. 2016).  Methanol leaf 

extract of Laggera aurita possesses anxiolytic-like 

properties comparable to diazepam (Guragi et al. 

2018). Toxicity study revealed that the plant is 

relatively safe (Julde et al. 2017).  The methanolic 

leaf extract was reported to possess antiplasmodial 

activity against plasmodium berghei infected mice 

(Magaji and Malami, 2018).  

 

 

Materials and Methods 

Animals 

Adult Swiss albino mice of both sexes (20-28 g) 

were used for this study. The animals were obtained 

from the Animal House, Department of 

Pharmacology and Therapeutics, Ahmadu Bello 

University, Zaria. They were   fed with mouse feed 

(vital feeds, Jos, Nigeria) and were allowed access 

to water ad libitum. The animals were allowed to 

acclimatize to the laboratory conditions for at least 3 

days before subjected to the experiments. 

 

Drugs and Chemicals 

Distilled Water, Giemsa solution, Chloroquine 

phosphate, Pyrimethamine, Methanol (Sigma-

aldrich, St. louis U.S.A.), Immersion Oil, N- hexane 

(Sigma-aldrich, St. louis U.S.A.). 

Plant Material, Collection and Authentication 

The leaves of Laggera aurita were collected from 

Gandun Sarki, Gwale L.G.A, Kano State, Nigeria in 

the month of December 2017. The plant was 

identified by Bahauddeen Saed Umar of the 

Herbarium Unit, Biological Science Department, 

Bayero University, Kano where voucher specimen 

(BUKHAN 0138) was collected for future reference. 

 Preparation of Extract  

The plant leaves were washed with distilled water 

and dried under the shade and ground into fine 

powder by using mortar and pestle. A portion of 1 

kilogram of the pounded plant leaves was suspended 

in 7L of 70% methanol and the solution was left 

standing for 72 hours in a large bottles with 

occasional shaking. At the end of the extraction, the 

crude methanol extract was filtered using Whatman 

No. 1 filter paper (1mm mesh size) and then 

concentrated in water bath maintained at 45 C until 

greenish black residues were obtained. The crude 

extract was dissolved in water and transferred into 

separating funnel and fractionated with n-hexane 

(Deng et al., 2007) 

Phytochemical Screening of the Fraction  

Phytochemical screening of aqueous leaf extracts 

of laggera aurita was carried out according to 

standard methods of Trease and Evans (2002). 

Acute Toxicity Test  

Median lethal dose (LD50) was determined 

according to Lorke (1983) method. 
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Antimalarial studies of Laggera aurita fraction 

Inoculation of mice 

A donor mouse with a rising parasitemia of about 25 

% and 28 % were used for infecting the mice in the 

suppressive and Rane’s and repository test 

procedures, respectively. The blood was collected 

through retrorbital sinus using heparinized capillary 

tube. Then blood was diluted in normal saline 

treated with trisodium citrate so that each 0.2 ml of 

the aliquot could contain about 1x 107infected red 

blood cells. Each mouse was administered with 0.2 

ml of the aliquot intraperitoneally. 

Curative or Rane Test 

Evaluation of the potential curative effect of the 

extract was carried out according to the method 

described by Ryley and Peters (1970). The mice 

were infected intraperitoneally with standard 

inoculums of 1 × 107 P. berghei berghei NK 65 

infected erythrocytes on the first day (day 0). Three 

days later, the mice were divided into 5 groups of six 

mice each. The first group received distilled water 

(10ml), second group-hexane (100 mg/kg), third 

group (200 mg/kg), fourth group (300 mg/kg) and 

fifth group Chloroquine (5mg). The treatment was 

carried out once daily for 5 days (Ryley and Peters, 

1970). blood was collected from the tail of each 

mouse and smear made (Khan et al. 2015). 

Then blood films were fixed with methanol, stained 

with 10 % Giemsa at pH 7.2 for 10 min and 

parasitaemia determined microscopically. The 

percentage of parasitaemia were calculated for each 

dose level by comparing the parasitaemia in 

infected control with those of treated mice (Peter et 

al. 1967). 

% parasitemia= number of infected RBC/ total 

number of RBC ×100 

 The average % suppression was calculated as:   

Average % suppression =     A-B/A X 100 

Where A = Average percentage parasitaemia in 

negative control group, and B = Average percentage 

parasitaemia in test group 

Mortalities were monitored daily and the number of 

days from the time of inoculation of the parasite up 

to death were recorded for each mouse for 28 days. 

The mean survival time (MST) for each group was 

calculated using the following formula (Mengistie et 

al. 2012).  

MST= Sum of survival time (days) of all mice in a 

group /Total number of mice in that group 

 

 Suppressive Test’ 

 

The Peter`s 4 days’ suppressive test against 

chloroquine sensitive P. berghei berghei NK 65 

infection in mice were employed (Peter, 1967). 

Adult Swiss albino mice were infected by 

intraperitoneal (IP) injection with standard 

inoculums of P. berghei berghei with 1 × 107 

infected erythrocytes. The mice were randomly 

divided into five (5) groups of six (6) mice per group 

and treated intraperitoneally for 4 consecutive days 

with fractions and treated as follows. 

The group 1 received distilled water (10 ml), group 

2 N-hexane (100 mg/kg), group 3 (200 mg/kg), 

group 4 (300 mg/kg) and group 5 Chloroquine (5 

mg). On day 5 of the experiment, blood was 

collected from the tail of each mouse and smeared 

(Khan et al. 2015). 

Evaluation of the Prophylactic Activity 

(Repository Test) 

Evaluation of the prophylactic potential of the 

extract were carried out according to the method of 

Peters (1967). Adult mice were randomized into 5 

groups of six mice each.   Group 1 received distilled 

water (10 ml), group 2 N-hexane (100 mg/kg), group 

3 (200 mg/kg), group 4 (300 mg/kg) and group 5 

pyrimethamine (1.5 mg/kg). Treatments were 

initiated on day 0 and continued till day 4.  The mice 

were then all infected with the parasite. After 72 hrs 

smear were made as described (Peters, 1967). 

Determination of Body Weight and Temperature 

Change   

The body weight of each mouse in curative group 

were measured before infection (Day 0) and after 

treatment (Day7) using sensitive digital weighing 

balance. Rectal temperature (Electronic 

thermometer) was measured by a digital 

thermometer before infection and after infection 

(Satayavivad et al. 1998). 

Determination of Packed Cell Volume  

The packed cell volume (PCV) of each mouse was 

measured (WHO, 1999) before infection and after 

infection for all groups using the modified 

Wintrobe’s Method (Munzer et al. 1980). 

PCV =   Volume of erythrocytes in a given volume 

of blood X 100 / Total blood volume 

 Statistical analysis 

 

Data obtained were analysed using one-way analysis 

of variance (ANOVA) and expressed as mean + 

SEM. Differences between mean were regarded 
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significant at p < 0.05, using Dunnett’s post hoc test 

(Graph Pad Prism version 5.0, USA). 

Results 

 Percentage Yields of Crude Extract and Fractions 

The percentage yield s of the crude extract and n-

hexane fraction   was found to be 22 and 5 % 

respectively. 

Phytochemical Constituents of the Crude Extract 

and n-hexane Fraction   

Preliminary phytochemical screening of the 

methanol leaf extract of revealed the presence of 

alkaloids, flavonoids, steroids/terpenoids, cardiac 

glycosides and tannins. N-hexane fraction revealed 

the presence of steroids, alkaloids, flavonoids, and 

terpenoids. 

Median Lethal Dose  

The median lethal dose of the fraction was found to 

be 1260 mg/kg 

Antimalarial Screening  

Curative Effect of N-Hexane Fraction  

N-hexane fraction (100, 200 and 300mg/kg) elicited 

significant (p < 0.001) reduction in mean 

parasitemia when compared with non-treated mice. 

The fraction prolonged the survival time of mice 

infected with P. berghei (Table 1). 

Suppressive Effect of N-Hexane Fraction  

N-hexane fraction (100, 200 and 300mg/kg) caused 

significant (p < 0.001) reduction in mean 

parasitemia when compared with non-treated mice 

(Table 2). 

Prophylactic Effect of N-hexane Fraction  

N-hexane fraction (100, 200 and 300 mg/kg) caused  

significant (p < 0.001) reduction in mean 

parasitemia when compared with non-treated mice 

(Table 3). 

Effect of Fraction on Body Weight of Mice 

Infected with Plasmodium Berghei Berghei 

Plasmodium berghei did not o significantly (p < 

0.05) change the body weight of mice between days 

3 and 7 (Table 4). 

 Effect of Fraction on Body Temperature of Mice 

Infected with Plasmodium Berghei Berghei 

Plasmodium berghei infection significantly (p <0 

.001) increased the mean body temperature of mice 

from day 0 to 7 in negative control group. There was 

a significant (p < 0.05) decrease in the body 

temperature from day 3 to 7 in mice treated with n-

hexane fraction (Table 5). 

Effect of Fraction on Packed Cells Volume (PCV) 

in Mice Infected with Plasmodium Berghei 

Bergheiin Curative Model 

Plasmodium berghei infection significantly (p < 

0.001) decreased the PCV (%) in mice from day 0 to 

7 in negative control. There was a significant (p < 

0.05) increase in the PVC from day 0 to 7 in mice 

treated with n-hexane fraction (Table 6). 

 

 

 

Table 1: Curative Effect of N-Hexane Fraction on Parasitemia 

Treatment (mg/kg) Mean parasitemia % MST % Clearance 

D/W (10 ml/kg) 31.67±2.83 11.16±3.21 – 

NHF  (100)   6.83±0.75* 25.33±1.60* 78.4 

NHF  (100)   6.33±0.88*         25.16±1.81* 80 

NHF  (100)   4.67±0.42* 24.30±1.96* 85.3 

CQ     (5) 7.33±0.95* 22.16±1.60* 76.9 

Values are Mean ± SEM. *= p < 0.001 compared to D/W control group–One way ANOVA fallowed by 

Bonferroni post hoc test, n=6, NHF=n-hexane fraction, DW=Distilled water, CQ=Chloroquine
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Table 2: Suppressive Effect N-Hexane Fraction on Parasiteamia 

Treatment (mg/kg) Mean parasitemia % Suppression 

D/W (10 ml/kg)                    18.67±1.70 – 

NHF  (100)   6.50±0.85* 62.5 

NHF  (100)   6.33±1.28*                        66.1 

NHF  (100)   5.50±0.42*                         70.5 

CQ     (5) 7.33±0.95* 60.7 

Values are Mean ± SEM. *= p < 0.001compared to D/W group – One-way ANOVA fallowed by Bonferroni 

post hoc test, n=6, NHF=n-hexane fraction; DW = Distilled water; CQ= Chloroquine 

 

Table 3: Prophylactic Effect of N-hexane Fraction on Parasitemia 

Treatment (mg/kg) Parasitemia (%) % Prophylaxis 

DW (10 ml/kg) 18.83±3.84 – 

NHF (100) 7.00±1.26* 62.8 

NHF (200) 6.33±0.76* 66.4 

NHF (300) 6.33±1.28* 66.4 

PYR  (1.5) 4.00±0.77* 78.8 

Values are Mean ± SEM. *= p < 0.001compared to Distilled water, one-way ANOVA fallowed by Bonferroni 

post hoc test NHF =N-Hexane fraction; DW = Distilled water; PYR= Pyrimethamine; n=6. 

 

Table 4: Average weight of mice, before infection, 72hours after infection, and after  

5 days of treatment for curative test of N-Hexane fraction of laggera aurita linn. 

 

                                                                    Mean bodyweight (kg) 

        Treatment (mg/kg)              Day 0                         Day 3                             Day 7                         

    DW  10ml                            20.06±0.81                 18.83±0.71                  19.83±0.61 

    NHF 100                              23.33±0.06                  23.17±0.08                  23.17±0.08 

    NHF 200                                23.17±0.16                  23.50±0.04                  23.50±0.04 

    NHF 300                                23.23±0.03                   22.33±0.06                  22.50±0.08 

    CQ 5                                       21.23±0.01                   24.67±0.04                  25,50±0.08 

       *p < 0.001                                              
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Table 5: Average Body Temperature of   mice, before infection, 72hours after infection,  

and after 5 days of treatment for curative test of N-Hexane fraction of laggera aurita linn. 

                                                                    Mean body Temperature (Degree) 

        Treatment (mg/kg)             Day 0                         Day 3                          Day 7                         

     DW  10ml                             34.20±0.04                 37.83±0.81                  39.33±0.11 

     NHF 100                              32.78±0.08                  38.17±0.07                  33.67±0.06 

     NHF 200                                33.83±0.03                  39.67±0.67                  33.50±0.64* 

     NHF 300                                33.83±0.03                   38.75±0.76                 32.46±0.88* 

     CQ 5                                       34.33±0.33                   34.17±0.03                 33.18±0.18 

      *p < 0.001                                                    

 

Table 6: Average Pack Cell Volume (PCV) of Mice, before infection and 5days of  

Treatment of N-Hexane fraction of laggera aurita linn. 

                                                       Packed Cell Volume (Percentage) 

        Treatment (mg/kg)                 Before Infection                                    After infection                       

            DW  10ml                             44.50±0.05                                             26.83±0.08 

             NHF 100                              38.38±0.88                                              46.67±0.26* 

            NHF 200                                33.83±0.03                                            66.60±0.44* 

            NHF 300                                39.83±0.81                                            52.83±0.18* 

            CQ 5                                       34.33±0.33                                           54.83±0.44* 

    *p < 0.001                                            

Discussion 

 

The differences in the yield of the extract and 

fraction might be due to difference in solvents 

polarities which plays crucial role in increasing the 

solubility of phytochemicals compound (Felhi et al. 

2017). The phytochemical screening provides 

preliminary information about the different classes 

of secondary metabolites present in a plant material 

importance. Median lethal dose (LD50) 

determination is of importance because it is a 

valuable tool employed to compare toxicities of 

compounds relative to their therapeutic doses 

(Berkowitz, 2004). According to Lorke toxicity 

classification, this plant is slightly toxic Malaria is 

primarily a vector-borne disease caused by the  

 

 

 

unicellular eukaryote parasites. It is also a 

hematological disease associated with inflammatory  

responses that may improve cell-to-cell interaction 

(cytoadherence), cell stimulation involving malaria-

derived antigens/toxins and host-derived factors 

such as cytokines (Depinayet al. 2011). Effect of 

Laggera aurita fraction on established Plasmodium 

berghei berghei infected mice was employed in 

curative model. The fraction act probably via the 

same mechanism as chloroquine by concentrating in 

the parasite food vacuole, preventing the bio 

crystallization of the haemoglobin breakdown 

product, heam, into heamozoin and thus eliciting 

parasite toxicity due to the build of free heam and 

radicals (Katzung et al. 2012). Furthermore, the 

fraction extended the mean survival time (days) of 
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parasitized mice which suggested the ability of the 

test compound to clear the parasite. When the mean 

survival time of the mice treated with test compound 

is greater than 12 days; the test compound is 

considered as active compound (Birru et al. 2017).  

Laggera aurita fractions prolonged the mean 

survival time which is among the valuable tool for 

evaluation of the anti-malarial activity of plants 

(Peters, 1967). Peters 4 days’ suppressive model was 

used to evaluate the ability of the fraction to delayed 

parasite growth and development. The n-hexane 

fraction elicited significant increase in parasite 

suppressions. This effect might be due to ability of 

the fraction to prevent the relapses induced by the 

latent liver forms (hypnozoites) (Hill et al. 2006). In 

vivo antiplasmodial activity can be classified as 

moderate, good, and very good if an extract 

displayed percentage parasitaemia suppression 

equal to or greater than 50 % (Hansen, 2012). Based 

on this classification, L. aurita possess very good 

suppressive activity. Similarly, the fraction showed 

significant prophylactic effect which indicates there 

no selectivity on the stages of parasite. This effect 

might be due to the blockade of parasite 

multiplication and also cytotoxic effect on the 

parasite or ability to block rupture of the erythrocyte 

by the parasite (Hansen, 2012).  Pyrimethamine used 

in this study acts by inhibition of dihydrofolate 

reductase enzymes of the parasites (Aminake and 

Pradel, 2013). The study is agreeing with the study 

of Ettebong et al. (2012) where n-hexane fraction of 

Eleucine indica showed high percentage of 

protection against Plasmodium berghei infected 

mice. A compound is considered active when 

reduction in parasitemia is ≥ 30 % (Carvalhoet 

al.1991). Body weight loss is one of the feature of 

rodent malaria infections (Carvalhoet al.1991).  The 

fraction caused no significant reduction on body 

weight in mice in curative model which might 

support the safety profile of the plant. Similar result 

was reported by Dikasso et al. (2006) where the 

crude extracts of Asparagus africanus maintained 

body weight of P. berghei infected mice. The effect 

of the fraction on rectal temperature may be due to 

the inhibition of the production and/or release of the 

inflammatory mediators associated with malaria. 

Crude extract of the plant exhibited antipyretic 

activity (Magaji and Malami, 2018). Anaemia in 

rodent malaria is associated with parasite-induced 

decrease in PCV to 43–44 % which occurred 

approximately 72 hours’ post-infection (Taylor and 

Hurd, 2001).  

Conclusion 

N-hexane fraction of Laggera aurita possess source 

of lead molecule for the development of a new drug 

for treatment of malaria. 
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