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Original Research Article 

Effect of Cymbopogoncitratus (Lemon Grass) Extract and Diminazene 

Aceturate (Berenil) on Trypanosoma brucei brucei Invivo 

 

Abstract  

The effect of Cymbopogoncitratus (lemon grass) extract and berenil was 

investigated on albino rats, infected with Trypanosoma brucei brucei in the 

Laboratory. A total of thirty five (35) rats were used, 8 - 10 weeks old weighing 

between 120 to 180grams were allowed to acclimatizefor a period of one week. 

These were divided into seven groups (A and B controls, while C, D, E, F and G 

groups were infected and treated with 0.5ml and 0.2ml of the aqueous extract of C. 

citratus and berenil respectively. One milliliter (1ml) of T.b. brucei infected blood 

was diluted with phosphate buffered saline and was inoculated via the intra-

peritoneal route; parasite was detected by wet film method and examined under the 

light microscopic field using X40 magnification to check thewriggling movement 

of trypanosomes. Treatment C. had the highest mean PCV (52.93±4.23%) while B. 

had the least (49.60±4.611%). A. had the highest mean white blood cell value 

(9.21±1.959x10
9
/L) while D. had the least (8.56±2.915X10

9
/L). Treatment A. also 

had the highest mean red blood cell value (2.58±1.959X10
9
/L), G. 

(2.50±3.615X10
9
/L), while C. had the least (2.38±3.869X10

9
/L). Treatment B. had 

the highest mean weight gain (3.99±0.201g), A. (2.73±0.462g) while E. had the 

least (0.20±0.346g). Group B. had the highest mean parasitaemia count 

(77.75±36.130), C. (35.75±40.419) while A. and D. had the least (0.00±0.000). 

Mortality rate was higher in group B. (3.67±1.506) and F. (2.50±1.049) while A, 

D, E and G. had the least (0.00±0.000). There was significant difference (P = 0.00) 
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in the mortality rate among the groups. The ability of lemongrass extract to 

increase the lifespan of the infected rats in this study may be due to phytochemical 

contents of the extract. It is therefore recommended that lemon grass extract be 

used as anti-trypanosomal agent. 
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Introduction 

African trypanosomiasis is a vector - borne parasitic disease. They are transmitted 

through the bite of tsetse fly (Glossina). Their infection can be acquired from 

humansor animals harboring the pathogenic parasites. It is a potentially fatal 

disease of humans and domestic animals, exclusively found in tropical region of 

Africa. This disabling and fatal disease belongs to the most Neglected Tropical 

Diseases (NTDs) and has been shown to promote rural underdevelopment 

(Simarroet al.,2011). 

 Animal African trypanosomiasis (AAT) is a disease of livestock (WHO, 2012).  

The disease comes with huge annual economic losses. The distribution of 

trypanosomiasis in Africa corresponds to the range of tsetse flies and comprises 

currently an area of 8 million km
2
 between 14 degrees north and 20 degrees South 

latitude (WHO, 2012).Trypanosomiasis and drought are major limiting factors for 

cattle production (Mersha, 2012). The economic impacts of the disease affect milk 

and meat production,reduce birth rate and increase abortion as well as mortality 

rate in animals (Mersha, 2012). 

A high tsetse - trypanosome burden constrains the use of land for livestock 

production, with farmers in these areas often being more reliant on crop farming 

(Meyer et al., 2016). However, trypanosomiasis also compromises crop production 
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by reducing the availability of draft animals to plough fields and provide manure 

for fertilizer (Holt, 2016).  

A lot of revenue is lost annually due to the high mortality rate and low productivity 

of trypanosome infected livestock in many parts of Africa.Over US $1.3 billion 

loss is incurred annually in Africa directly from cattle death, reduced meat and 

milk production (Shaw et al., 2013).It is currently estimated that about 48 million 

cattle are at risk of contracting African trypanosomiasis(Samdi et al., 

2010).Millions of cattle herds harbor this disease and about 3 million deaths are 

recorded annually (Samdiet al., 2010).  

Several plants have been used traditionally in Nigeria for the treatment of 

trypanosomiasis. Nigeria’s biodiversity is rich in medicinal plants; over 25% of our 

common medicines contain at least some compounds obtained from plants (Nwodo 

et al., 2015). Such medicinal plants are easily accessible and more affordable when 

compared with biochemical drugs, hence the search for medicinal plants.  

Cymbopogon citratusis a plant of considerable economic importance, in Nigeria, as 

in many other African countries, herbal treatment of various diseases is still 

common, the potential anti-trypanosomal activities of some of these have been 

evaluated scientifically; the antiprotozoal activity of lemon grass has been tested 

on strains of Crithidadeanel(Pedroso et al., 2006). The anti-proliferative effect of 

the essential oil of C. citrates has also been tested on Trypanosoma cruzi (Chagas 

disease). The results indicated that the essential oils can be promising anti-parasitic 

agents, opening perspectives to the discovery of more effective drugs of vegetal 

origin for treatment of parasitic diseases (Santaro et al., 2007). 

Lemongrass (Cymbopogon citratus) essential oil has been shown to be effective 

against the amastigote and trypomastigote forms of Trypanosoma cruzi, the 
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American form of trypanosomiasis (Gersonetal., 2017).   Therefore, this study was 

designed to investigate the effects of lemon grass extract on Trypanosoma brucei 

brucei.  

The significance of this study was to demonstrate the prophylactic and 

chemotherapeutic effect of lemon grass, due to increasing rate of trypanocidal 

resistance. The target audience are, students, farmers, hunters, rural dwellers and 

the herbal-pharmaceutical community  

MATERIALS AND METHODS  

Ethical Statement  

This Study was approved by the ethics committee, from the Nnamdi Azikiwe 

University, Awka, Anambra State, Nigeria.  

Collection of Plant Materials 

Fresh leaves of Cymbopogon citratus were collected from Dr. Amatu’s farm in 

Asaba, Delta State. These subsequentlyidentified by the resident plant taxonomist 

in Nigerian Institute for Trypanosomiasis Research south-south zonal office Asaba 

Delta State, Nigeria.  

Preparation of Aqueous Extract of Cymbopogon citratus 

The fresh leaves of the lemongrass were carefully washed with tap water andcut 

into tiny pieces,air – dried at room temperature to avoid the reduction of the 

phytochemical components. The dried leaves were grounded into powder using 

Model 8120 warring blender. One kilogram (1kg) was weighed and mixed with 

one liter of distilled water and sieved through a Buchner funnel to remove debris 

(Hindumatty, 2011). 
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 Experimental Animal 

 A total of thirty five (35) albino wistar rats, 8-10 weeks old weighing between 

120-180grams were obtained from Chiagoziem Azubuike farm at Asaba, Delta 

State.The rats were transported to the Nigerian Institute for Trypanosomiasis 

Research (NITR) Laboratory in a transportation box measuring 40 x 20 x20cm to 

ensure adequate ventilation. The rats were acclimatized for a period of one week 

before the experiment.They were housed in fly proof cages in the animal house of 

NITR, Asaba and were maintained on commercial animal care feed (starters feed) 

(Wheat, Corn, Sorghum, Barley, Rye, Triticale, Oats and Water) periodically. The 

transportation of the rats was done in the morning to minimize stress. Prior to 

infection the rats were screened for blood parasites in the laboratory of NITR, 

Asaba zonal office and all the rats were free of infection.    

Experimental Design  

Trypanosoma brucei parasite was obtained with permission from the trypanosome 

bank of NITR, head office, Kaduna. It was then inoculated into some rats and 

transported down toAsaba. The animals were randomly stocked into seven fly 

proof cages containing five rats each and labeled as follows: Group A control 

(uninfected, untreated). Group Bcontrol (infected untreated). Group Cinfected and 

treated with 0.2ml and 0.5ml of the C. citratus extract (orally) prior infection; 

Group Dtreated with 0.2ml berenil (intramuscularly) prior infection; Group E was 

treated after infection with extracts of C.citratus 0.5ml and 0.2 berenil, 

respectively; Group F was infected and treated with 0.5ml extract of C.citratus and 

berenil after infection orally; and Group G was treated  after infection with 0.5 ml 

berenil (Intramuscularly). 

Inoculation 
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  One milliliter (1ml) of T.b. brucei infected blood was taken from the donor rat 

and diluted with phosphate buffered saline. The diluted blood containing 

approximately 1.25x106 parasites was inoculated via the intraperitoneal route 

(Onyeyili&Onwualu, 1999; Dina et al., 2002)into the rats in groups B-G. This was 

done on the third day after infection was seen in the donor rat. Inoculation was 

done intraperitoneally. Parasitaemia was estimated using blood from the tail and 

checked microscopically (Herbert &Lumsden, 1976). Parasitaemia was determined 

on the third day. 

Parasitaemia Count 

Parasite was detected by wet film method from the tail blood collected from each 

rat in each of the test groups. When fresh infected blood from each rat was placed 

on a microscopic slide, a cover slip was placed over and examined under the light 

microscopic field using X40 magnification to check the wriggling movement of 

trypanosomes. This movement was observed between the blood cells (Boyt, 1984).   

Histological Analysis 

Necropsy (using the paraffin method) was done on representative of the control 

rats and from all the tests groups, when dissected, the liver was removed and stored 

in 10% formalin, it was taken to the histopathology laboratory of the Federal 

Medical Centre, Asaba to check the level of infection and damage of the organ.                                                              

Statistical Analysis 

Data collected were subjected to analysis of variance (ANOVA) using SPSS 

version 21. The LeastSignificant Difference (LSD) was used to separate mean 

differences between the treatments at 5% significant level (Okeke&Mogbo, 2013).  

Results 
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Table 1 showed the Mean Pack Cell Volume of albino rats infected with 

T.bruceibrucei exposed to lemon grass and berenil. The result revealed that 

treatment C had the highest mean final PCV (52.93 ±4.234%), which was 

significantly different from treatment A, while treatment B had the least 

(49.60±4.611%) which was also not significantly different from the other 

treatments. There was no significant difference (P=0.14) in the PCV loss among 

the treatments.  

 

Table 1: Mean Pack Cell Volume of albino rats infected with Trypanosoma brucei 

brucei when exposed to lemon grass and berenil 

Treatments Mean PCV ± (%) 

Treatment A 51.80
 a
 ±2.111 

Treatment B 49.60
ab

 ±4.611 

Treatment C 52.93
b
 ±4.234 

Treatment D 50.53
ab

 ±3.399 

Treatment E 50.80
ab

 ±3.668 

Treatment F 50.93
ab

 ±2.120 

Treatment G 51.47
ab

 8±2.503 

Columns sharing similar superscripts are not significantly different at P>0.05 

 

In Table 2, the mean weight gain of albino rats infected with T. brucei brucei 

exposed to lemon grass and berenil is shown. The result revealed that treatment B 

had the highest mean weight gain (3.99±0.201g) which was significantly different, 

followed by treatment A (2.73±0.462g) while treatment E had the least 
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(0.20
a±0.346).There was significant difference (P=0.00) in the weight gain among 

the treatments.  

Table 2: Mean Weight Gain of albino rats infected with Trypanosoma brucei 

brucei when exposed to lemon grass and berenil 

Treatments Before experiment After experiment Weight gain 

Treatment A 127.73±3.474 130.47±4.068 2.73
c
±0.462 

Treatment B 127.13±5.235 131.20±5.226 3.99
d
±0.201 

Treatment C 131.2±6.167 132.13±5.604 1.07
ab

±1.137 

Treatment D 131.33±7.188 133.53±6.896 2.36
c
±0.661 

Treatment E 130.67±7.287 130.67±7.158 0.20
a
±0.346 

Treatment F 130.00±7.319 131.67±7.490 2.28
c
±0.139 

Treatment G 128.67±8.121 130.67±8.466 1.87
bc

±0.115 

Columns sharing similar superscripts are not significantly different at P>0.05 

 

Table 3 shows the mean parasitaemia count in albino rats infected with T. brucei 

brucei when treated with lemon grass and berenil. The results revealed that 

treatment B had the highest mean parasitaemia count (77.75±36.130) which was 

significantly different followed by treatment C (35.75±40.419) while treatment A 

and D had the least (0.00±0.000). There was significant difference (P=0.00) in the 

parasitaemia count among the treatment groups.   
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Table 3: Mean Parasitemia count in albino rats infected with Trypanosoma brucei 

brucei when exposed to lemon grass and berenil 

Treatments Mean Parasitaemia count at various days after 

inoculation 

Mean 

Parasitaemia 

count ±SD 3 4 5 6 

Treatment A 0.00±0.000 0.00±0.000 0.00±0.000 0.00±0.000 0.00
a
±0.000 

Treatment B 31.93±2.251 57.47±6.556 97.33±4.938 124.27±3.081 77.75
c
±36.130 

Treatment C 0.00±0.000 0.00±0.000 46.27±5.873 96.73±2.915 35.75
b
±40.419 

Treatment D 0.00±0.000 0.00±0.000 0.00±0.000 0.00±0.000 0.00
a
±0.000 

Treatment E 27.67±4.402 0.00±0.000 0.00±0.000 0.00±0.000 6.92
a
±12.270 

Treatment F 0.00±0.000 0.00±0.000 46.73±5.049 93.80±2.731 35.13
b
±39.303 

Treatment G 22.73±1.831 0.00±0.000 0.00±0.000 0.00±0.000 5.68
a
±9.969 

Columns sharing similar superscripts are not significantly different at P>0.05 

 

And in Table 4, the mean mortality count in albino rats infected with T. brucei 

brucei when exposed to lemon grass and berenil. The results revealed that 

treatment B had the highest mean mortality (3.67±1.506) and was significantly 

different, followed by treatment F (2.50±1.049) while treatment A, D, E and G had 

the least (0.00±0.000). There was significant difference (P=0.00) in the mortality 

among the treatments.  

Table 4: Mean mortality count in albino rats infected with Trypanosoma brucei 

brucei when exposed to lemon grass and berenil 

Treatments 7 days after 

inoculation 

8 days after 

inoculation 

Mean Mortality of 

rats ±SD 

Treatment A 0.00±0.000 0.00±0.000 0.00
a
±0.000 

Treatment B 2.33±0.577 5.00±0.000 3.67
c
±1.506 

Treatment C 1.33±0.577 3.33±0.577 2.33
b
±1.211 
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Treatment D 0.00±0.000 0.00±0.000 0.00
a
±0.000 

Treatment E 0.00±0.000 0.00±0.000 0.00
a
±0.000 

Treatment F 1.67±0.577 3.33±0.577 2.50
b
±1.049 

Treatment G 0.00±0.000 0.00±0.000 0.00
a
±0.000 

Columns sharing similar superscripts are not significantly different at P>0.05 

Plate 1:Group B, Infected and Untreated. 

A cross section of liver showing marked congestion, the red pulp is filled with red 

blood cells (a) and follicular hyperplasia and formation of giant cells (b) in group 

which is quite different from the control group A where the red pulp is surrounded 

by dense connective tissue. There is also pronounced enlargement of white pulp ( 

c), there is extensive hemorrhage and presence of hemosiderin pigments. 

Plate 2:Group C, treated with extract before infection. 

 A section of liver from group treated with aqueous extract Cymbopogon citratus 

showing numerous scattered parasites in splenic red pulp in (a), extensive 

haemorrhage (b) and presence of hemosiderin pigments (c) as a result of the 

altered structure of the spleen. This is marked by the blue marker. 

Plate 3: Group D, treated with berenil before infection. 

A section of liver from the group treated before infection showed no difference in 

the spleen from that of the control or that of the infected rats. 

Plate 4: Group E, treated with extract and berenil after infection. 

A cross section of liver from Group E showing macrophages (a), increased number 

of apoptotic cells (b) and mild congestion (c) was found in this group and marked 

by the blue marker.There was also a marked absence of parasites from this group. 
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Plate 5:Group F, treated with extract after infection. 

A section of liver from group treated with extract after infection showing marked 

congestion (a), extensive hemorrhage (b) and the presence of numerous parasites 

(c), this plate is similar to the group C which was treated with extract before 

infection  and also similar to the second control.  

Plate 6:Group G, treated with berenil after infection.  

A section of liver showing enlargement of white cells marked by blue marker.  

There was a marked absence of parasites as the drugs cleared out all the parasites 

but damage had already occurred in the liver. 
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Discussion 

The plant Cymbopogon citratus  has a trypanostatic effect, which suppresses the 

ability of the parasite thereby sustaining the life of the rats when compared to the 

infected and untreated control group, it is worthy to mention that some plants have 

already been investigated for their antitrypanosomal activities in other studies for 

instance, water, methanol and dichloromethane extracts of the leaves of T. 

avicenioides have been tested but only methanolic extracts were active on T. b. 
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brucei (Bizimana etal., 2006). Stem bark extracts of the same plant species has 

shown invitro effects against T. b. brucei (Shuaibu etal., 2008). Examination of wet 

blood films (WBF)revealed presence of trypanosomes at 72 hours postinfection in 

rats from group B,E, F & G. whereas motile trypanosomes were observed in WBF 

at 120 hours post infection in group C and there was a high parasitaemia (teaming) 

at approximately 148 hours post-infection. Rats from uninfected control group A 

remained negative for trypanosome till sacrificed at 240 hrs. Rats belonging to 

group B(second control) showed a typical pattern of infection and death with 

trypanosome infection, with obvious decrease in PCV and weight loss as seen in 

Tables 1 and 2.  Due to pretreatment with berenil, group D had no infection (till the 

end of the experimental period).  The delay of parasitaemia in group C shows that 

the extracts mostly had an effect on the onset of parasitaemia by probably boosting 

the immune system of the host. This is in agreement with some earlier reports that 

Cymbopogon citratus play a role in peroxidation by inhibiting free radical attacks 

on biomembranes Calsamiglia et al., (2004; Ojo et al., 2006) especially the red 

blood cells, and are not likely to pose any health risk Bankole and Joda (2004). The 

extract also appeared to have no effect on the PCV of the rats treated before 

infection. This was however, statistically insignificant. The extracts appear to have 

extended the life span of the rats in group F (treated withthe extract) also showed a 

steady and stable white blood cell count. This is in agreement with earlier report by 

Nathan et al., (2010) that Cymbopogon citratus had a greater effect of decreasing 

parasitic number more than EC, CS and ED and decreased cell number of 

trypanosoma brucei brucei  and T. evansi in a dose dependent pattern.  However, 

this was not the case with group G treated with berenil after infection, where 

parasites were cleared and no death recordedtill the end of the experiment, with 

high blood cell count, as shown in Table 3. This is in agreement with the findings 

of Shamaki et al. (2014) who reported significant (P>0.05) difference in the white 
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blood cell (WBC) count (lymphocytes) of infected rats. Shamaki et al. (2014) also 

noted that the WBC count was observed to be higher in treated rats than in 

negative control rats. Lymphocytes are active cells that provide fast and powerful 

defense against foreign bodies and pathogens that cause infection. This is also in 

agreement with the findings of Wasser et al. (2005) who reported significant 

(P˂0.5) difference in WBC count of rats treated with some tropical plants. The 

liver of group B rats showed pronounced enlargement of white pulp, extensive 

hemorrhage presence of hemosiderin pigment and large presence of parasites. 

Pathological examination of the liver of group C was similar to that of B. There 

was no difference in the lives of group D compared to that of A, group E showed 

free fatty vacuolardegeneration and lesser necrosis. F showed dilated and 

congested central vein containing scattered parasites surrounded by inflammatory 

cells and degenerated hepatocytes. The present study demonstrated that the 

aqueous extract of the Cymbopogon citratus used significantly inhibited T. b. b. 

organism, similar results were recorded by Adamu et al. (2008) using garlic. 

Conclusion 

In conclusion, lemon grass extract has great potential in the treatment of 

trypanosomal infections. The ability of lemongrass extracts to increase the life 

span of infected rats can be attributed to high phytochemical contents of the 

extracts. However, pharmacological companies should focus more on research into 

medicinal herbs that have shown trypanocidal properties and more work should be 

done on lemongrass to determine its full trypanocidal properties. 
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