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Abstract: Infertility is generally regarded as a major clinical problem, and it adversely affects people both psychologically 

and medically. In this study, the changes in gonadal oxidative stress markers and reproductive function of BALB/c mice 

were investigated. Forty-eight (48) BALB/c mice acquired for this study were randomly divided into four (4) groups of eight 

(8) mice each. Each group was further sub-divided into male and female groups with equal number of mice. The groups were 

represented as thus: Group A: normal mice; Group B: mice infected with Plasmodium berghei; Group C: Plasmodium 

berghei infected mice treated with Artemether/Lumefantrine; Group D: Plasmodium berghei infected mice treated with 

Vitamin E. The experimental mice were inoculated with the Plasmodium berghei, and the parasites were confirmed in the 

mice four days later before the commencement of the experiments. After the experimental procedures which lasted for 

fourteen (14) days, the mice were sacrificed, blood samples collected for serum testosterone, estrogen and progesterone 

assay; semen were collected for semen analysis; and testes and ovaries were harvested for histological analyses and oxidative 

stress marker determination. Result show that Plasmodium berghei significantly (p<0.05) decreased the sperm count, 

percentage of sperm with progressive motility and percentage of sperm with normal morphology. The parasites also 

decreased the serum concentrations of testosterone and progesterone. Plasmodium berghei, also caused significant (p<0.05) 

reductions in testicular and ovarian activities of superoxide dismutase, glutathione and peroxidase catalase while significantly 
(p<0.05) increasing the malonaldehyde level. The parasites also caused marked histological distortions in the testes and 

ovaries of the mice. Treatment with Artemether/Lumefantrine and Vitamin E separately reversed the detrimental changes 

induced by the parasites by increasing the semen quality and hormonal concentrations. Treatment with 

Artemether/Lumefantrine and Vitamin E also decreased the oxidative stress level of the gonads and improved the histological 

features of the testes and ovaries of the infected mice. This study therefore showed Plasmodium berghei infection posed anti-

fertility threat while treatment with Artemether/Lumefantrine and Vitamin E ameliorates the effect of the parasites. 
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INTRODUCTION 

 

Infertility has been established as a psychological, 

clinical and social problem which has proved a 

difficult challenge for both couples and medical 

professionals. Worldwide, about 10 to 15% of couples 

would have encountered this problem in their lifetime 

(Kliesch, 2014). In Nigeria, estimation from the 

demographic health surveys (DHS) data revealed a 

prevalence rate of 11% while epidemiologic and 

clinic-based studies suggested rates of between 14.5% 

and 30% (Adegbola and Akindele, 2014). 

Infertility is a disease affecting the reproductive 

system, and it is defined as the inability or failure to 

achieve pregnancy after a year of regular and 

unprotected intercourse (Purvis and Christiansen, 

1992). The male reproductive system is highly 

sensitive to numerous drugs, chemicals and infections 

which have shown deteriorating potentials on 

reproductive capacity under certain circumstances 

(Bonde, 1996). Oxidative stress generated due to the 

activities of free radicals triggers a range of 

pathophysiological changes that influence the 

reproductive functions generally in women and men 

(Said et al., 2005). Also, reactive oxygen species 

(ROS) has been advocated to play a huge role in 

infertility especially in unexplained (idiopathic) 

infertility (Agarwal et al., 2003). Apart from reactive 

oxygen species (ROS), reactive nitrogen species 

(RNS) are also considered to play diverse and 

extensive roles in many of the physiological and 

pathological events (Akaike and Maeda, 2000). When 

there is an imbalance between the pro-oxidants and 

antioxidants, with increase in pro-oxidants, oxidative 

stress (OS) arises that leads to excessive molecular 

damage and thrn tissue injury (Januel et al., 2006). 

http://www.njps.com.ng/
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Oxidative stress has already been associated with 

progression of many ailments which include 

atherosclerosis, cancer, neurodegenerative diseases, 

rheumatoid arthritis etc (Sohail et al., 2007; Aruoma, 

1998). However during malaria infection, the role of 

oxidative stress is closely monitored and it still 

remains unclear and controversial on whether it has a 

protective role or related to tissue pathological 

diseases (Becker et al., 2004; Pabon et al., 2003). 

These free radicals are continuously generated during 

normal aerobic metabolism and their production are 

equally removed by a variety of exogenous and 

endogenous antioxidants (Gutteridge, 1995).  

Malaria infection induces the generation of hydroxyl 

radical in different organs, which is accountable for the 

creation of oxidative stress and possible apoptosis 

(Guba et al., 2006). Nitric oxide (NO•) is another 

molecule that have been shown to have an important 

role in pathogenesis of malaria (Hunt and Stocker, 

1990). The malaria parasite itself has also been 

reported to generate large amount superoxide (O2-) and 

hydrogen peroxide (H2O2) (Mishra et al., 1994). 

Malaria is transmitted by female anopheles, that is, 

it is a mosquito-borne infectious disease, and caused 

by the Plasmodium species, which include 

Plasmodium vivax, Plasmodium falciparum, 

Plasmodium knowlesi, Plasmodium malariae and 

Plasmodium ovale.  In early 21st century, malaria was 

described as endemic in over 104 countries and about 

3.4 billion people were at risk for contracting the 

infectious disease. Most of the malaria cases globally 

are caused by Plasmodium vivax and Plasmodium 

falciparum (WHO, 2013). Plasmodium falciparum 

infection is considered as life threatening and has been 

attributed to most of the malaria-related deaths when 

compared to Plasmodium vivax which is described as 

relatively benign (WHO, 2013). There are similarities 

in characteristic between Plasmodium berghei and 

Plasmodium falciparum (Sherman, 2003). Both  

species of Plasmodium cause pathological damages 

and apoptosis in liver leading to complications in liver 

and other systemic tissues (Sand et al., 2005; Kochar 

et al., 2003). Some of the induced pathological 

conditions include damage of vital organs such as 

lungs, liver, spleen etc, and possibly anaemia (Jense et 

al., 2006). 

Since the late 20th Century, several end products of 

artemisinin have been synthesized and then studied. 

Artemisinin which is an extract of the plant Artemisia 

annua is a highly effective drug for the treatment of P. 

falciparum malaria (Adekunle et al., 2009). 

Artemether is one of the derivatives of Artemisinin 

and its tablets have also proved to be effective in 

treating malaria infection, these drugs have gradually 

replaced Chloroquine and also Quinine for the 

treatment of malaria (Li et al., 1994).  

In recent years, the potential of dietary antioxidants 

to eliminate the hydrogen peroxide (H2O2) and 

superoxide (O2-) radicals generated during malaria 

infection has received increased attention (Hug et al., 

2003; Murugavel and Pari, 2004). The dietary 

nutrients have shown promise protective capabilities 

in lipid-soluble antioxidants such as vitamins A and E, 

lycopene, α- and β-carotene in humans because of their 

association with membrane lipids (Matzger et al., 

2001). Amongst the various Vitamins, Vitamin E (α-

tocopherol) acts as the most potent lipid soluble 

antioxidant (Frei, 1991).  

The rate of malaria infection in Sub-sahara Africa is 

on the increase, coupled with the rate of infertility 

(Ranson and Lissenden, 2016). Several studies have 

highlighted the adverse effects of malaria in 

reproduction. In past reports, controversies have been 

generated on the association between gonadal 

oxidative stress status and fertility. Some researchers 

have shown reductions in oxidative stress markers in 

gonads of infertile men (Sanocka et al., 1997; Alkan et 

al., 1997), many have not (Zini et al., 2000; Hsieh et 

al., 2002). Artemether Lumefantrine anti-fertility 

effect is yet to be established (Morakinyo et al., 2009), 

but has potency in clearing malaria parasite and 

reducing toxic activities of the parasites from tissues. 

Hence this study will also assess the ameliorative role 

of Artemether Lumefantrine and Vitamin E on the 

gonadotoxic effect of Plasmodium berghei.  

 

MATERIALS AND METHODS 
 

Drugs 

Artemether/Lumefantrine in tablets (Mekophar 

Chemical Pharmaceutical Joint-stock Company, 

Vietnam) and Vitamin E (α-tocopherol) capsules 

(Strides-Colab Ltd., India) were both purchased from 

the Pharmacy of Irrua Specialist Teaching Hospital, 

Irrua. Artemether/Lumefantrine tablets grinded into 

powdered form with a glass mortar, was mixed with 

distilled water and administered as aqueous 

suspensions by oral gavage at 0.9 mL kg-1 b.wt 

according to procedure of previous studies 

(Morakinyo et al., 2009). The drug suspensions were 
continuously stirred during administration in order to 

avoid sedimentation and to deliver the drugs 

homogeneously to the animals. Vitamin E (α-

tocopherol) was also given by oral gavage in its oily 

formulation at a dose of 0.2 mL kg-1 (Sheweita et al., 

2001). 
 

Animal Handling   

The study protocols were reviewed by the ethics 

committee of the Faculty of Basic Medical Sciences, 

Delta State University, Abraka, Nigeria. The 

Plasmodium berghei NK65 strain were obtained from 

the Biochemistry Division, Nigerian Institute of 

Medical Research (NIMR), Yaba, Nigeria. Forty-eight 

(48) BALB/c albino mice weighing 20g – 25g and 8 – 

10 weeks old, used in this study were acquired and 
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maintained in facilities of the Animal Unit, Faculty of 

Basic Medical Sciences, Delta State University, 

Abraka. The mice were kept in fibre glass cages, with 

wood shavings as beddings and had access to water 

and food ad libitum  
 

Plasmodium berghei Inoculation and Estimation 

The recipient mice were infected with P. berghei by 

the passage of the malaria parasite from the donor 

animals through intraperitoneal route as by the 

methods of David et al. (2004) and Peter and Anatoli 

(1998).  Briefly, P. berghei infected red blood cells 

were first collected from the orbital vein of malaria 

infected mice and this was diluted with Phosphate 

Buffered Saline (PBS). Each of the recipient mice 

were injected with 0.2 mL of the diluted blood so that 

the infected mice contained approximately 106-107 

infected red cells (parasite) per kilogram of body 

weight. Presence of malaria parasite was confirmed in 

the recipient mice after four (4) days of inoculation, 

this was done using thin smears of blood films made 

from orbital vein of mice (David et al., 2004). The thin 

smears were stained with 10% Giemsa at pH 7.2 for 15 

min and examined under the microscope to assess 

level of parasitemia. After confirmation of the malaria 

parasite in the mice, the experiment commenced. 
 

Study Design  

The study was experimental in nature. The animals 

were randomly divided into four groups of twelve (12) 

mice, each group was further subdivided into two sub-

groups of male and female mice (at proestrous stage of 

the estrous cycle), with equal number of animals. The 

respective groups were treated as follows; Group A 

(Control) received normal saline, Group B: mice 

infected with Plasmodium berghei, Group C: 

Plasmodium berghei infected mice treated with 

56mgkg-1bwt Artemether/Lumefantrine and Group D: 

Plasmodium berghei infected mice treated with 

150mgkg-1 bwt of vitamin E. The administration of the 

saline, Artemether/Lumefantrine and Vitamin E were 

done orally for fourteen (14) days. At the end of the 

experiments, the mice were sacrificed and samples 

collected for histological and biochemical analysis. 
 

Determination of Estrous Cycle 

A vaginal swab was collected from a restrained female 

mouse using a cotton tipped swab that was wetted with 

physiological saline and inserted into the vagina of the 

animal. This swab was gently rolled against the 

vaginal wall with minimal animal discomfort and then 

removed. The cells acquired from the vagina were 

transferred to a dry glass slid, this was done by rolling 

the swab across the slide. The slide dried and then 

stained with 400 µL of stain (Accustain, Sigma-

Aldrich, St. Louis, MO). The stained slides were 

rinsed with water, then covered with a coverslip, and 

viewed immediately at magnification of x200 under 

bright illumination. Mice whose vaginal swab 

contained more of nucleated and few cornified 

epithelial cells, and leukocytes were confirmed to be 

at proestrus stage (Felicio et al, 1984). Only female 

mice at proestrus stage of estrous cycle were selected 

for this study. 
 

Histological Study 

Testis and Ovaries were harvested and immediately 

preserved by placing in 10% formalin solution and 

later transferred into Bouin’s fluid for longer fixation 

period. After fixation, the tissues were placed into 

separate ascending grades of alcohol with the purpose 

of dehydration. After dehydration, the tissues were 

cleared in two different changes of xylene, and then 

finally embedded in paraffin wax. With a rotary 

microtome, specimens were sectioned at 5μm and 

sections were mounted on clear slides and stained with 

haematoxylin and eosin. The slides were air dried and 

examined under the microscope using a magnification 

of x100 objective. 
 

Semen Analysis 

Immediately after dissection of the mice’s abdomen, 

the testes were harvested and then semen were 

collected via aspiration from the epididymis. The 

procedure involved making minor incisions in the 

caudal portion of right ductus deference of the testis. 

Drops of semen were placed on the microscope slide 

and drops of warm 2.9% sodium citrate for every drop 

of semen were added. This mixture was then covered 

with the cover slip and examined under the microscope 

using a magnification of x40 objective with reduced 

light. Sperm counts, percentage of sperm with normal 

morphology and percentage of sperm with progressive 

motility were carried out using the new improved 

Neubeur’s haemocytometer counting chamber. 
 

Serum Hormonal Analysis 

Serum was obtained from blood sample collected into 

plain bottles and assayed for testosterone, estrogen and 

progesterone concentrations. The hormone, 

testosterone was measured by using DRG Diagnostics 

testosterone kit, Germany, while estrogen and 
progesterone concentrations were analyzed using 

Monobind CA kit, USA. The three hormones were 

analysed according to the protocols of the 
manufacturer’s kit. 
 

Analysis of Biochemical Parameters 

Lipid-peroxidation was ascertained by measuring the 

Malonaldehyde activities (MDA) using the procedure 

of Varshney and Kale (1990) and the values were 

expressed as nanomolar (nmol) of malondialdehyde 

(MDA) per gramme tissue. The level of superoxide 

dismutase (SOD) activity was assessed using the 

method of Mistra and Fridovich, (1972). Catalase 

activity was also following the guidelines of Sinha 

(1972). Glutathione peroxidase activity (GPx) was 
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measured as prescribed by the method of Rotruck et al. 

(1973). 
 

Statistical Analysis 

Data generated in this study were presented as mean ± 

SEM for four mice per group. One-way Analysis of 

Variance (ANOVA) was used to compare means while 

a post hoc test (Least Significant Difference) was 

further carried out used to assess the statistical 

significance of the data. A value of p-less than 0.05 

was considered to be statistically significant. IBM 

SPSS (version 20) software was used to analyse the 

data 
 

 

RESULTS 
 

Changes in Semen Quality due to Plasmodium 

berghei Infection  

Plasmodium berghei adversely affected 

spermatogenic activities as significant (p<0.05) 

decrease in the mean sperm count, percentage of sperm 

with progressive motility and percentage of sperm 

with normal morphology was observed in the infected 

mice depicted in Table 1. Artemether/Lumefantrine 

was observed to inhibit the anti-fertility effect of the 

Plasmodium berghei.  

It was also observed that Artemether/Lumefantrine 

increased the percentage of sperm with progressive 

motility and percentage of sperm with normal 

morphology respectively. The increase in percentage 

of sperm with progressive motility was also significant 

(p<0.05) when compared with Plasmodium berghei 

malaria infected mice. Similarly improvement in 

semen quality was also observed in Plasmodium 

berghei infected mice treated with Vitamin E, with 

significance (p<0.05) in percentage of sperm with 

progressive motility and normal morphology when 

compared with the values of Plasmodium berghei 
infected mice. 

 

Effect of Plasmodium berghei infection on serum 

levels of reproductive hormones 

Table 2 shows that Plasmodium berghei, caused an 
adverse effect on testosterone secretion as a decrease 

in serum concentration of testosterone in male mice 

was observed when compared to control. Minimal 

decrease in serum estrogen level of the female mice 

was observed following infection from Plasmodium 

berghei. Data from Table II also showed that 

Plasmodium berghei caused a significant (p<0.05) 

reduction in the serum concentration of progesterone 

in the female mice. These decrease in serum 

testosterone and progesterone concentrations were 

countered with Artemether/Lumefantrine and Vitamin 

E treatment in the infected mice. Despite the 

ameliorative effects of Artemether/Lumefantrine and 

Vitamin E treatments, statistical significance were not 

recorded.  

Alteration in the level of Oxidative stress markers 

of Plasmodium berghei infected mice. 

Data from Table III show the changes in oxidative 

stress markers of testis and ovary in mice infected with 

Plasmodium berghei. It was observed that there was 

significant (p<0.05) increase in the oxidative stress 

level in the testes and ovaries of malaria infected mice. 

Data show that Plasmodium berghei, significantly 

(p<0.05) decreased the activities of superoxide 

dismutase, catalase and glutathione peroxidase, while 

increasing the malonaldehyde activities with 

significance (p<0.05) when compared with the 

oxidative stress markers in control’s testes and ovaries. 

Further, treatment with Artemether/Lumefantrine and 

Vitamin E decreased the testicular and ovarian 

oxidative stress level. Artemether/Lumefantrine 

increased the gonadal oxidative stress markers of mice 

infected with Plasmodium berghei with no statistical 

significance. On the other hand, treatment with 

Vitamin E significantly (p<0.05) increased the 

superoxide dismutase and catalase activities of the 

testis. It also increased the ovarian superoxide 

dismutase and glutathione peroxidase level while 

decreasing the malonaldehyde activities with 

significance (p<0.05) when compared with oxidative 

stress markers of Plasmodium berghei infected mice.  

 

 
Table 1:   

Effect of Plasmodium berghei on Semen Quality 

 Control Pb 

infection 
Pb + 

ACT 
Pb + 

Vitamin E 

Sperm 

Count (x106 

cells/mm3) 

75.00  

± 5.00 

49.17 

 ± 8.41 

56.67 ± 

6.15 

60.00  

± 5.77 

Sperm with 

progressive 

Motility (%) 

65.83 

 ± 3.52 

25.00 ± 

3.65* 

42.50 ± 

3.10*+ 

60.83  

± 2.71+ 

Sperm with 

normal 

morphology 

(%) 

77.50  

± 3.10 

50.83 ± 

7.79* 

62.50 ± 

4.79* 

73.33  

± 2.47* 

*: p < 0.05 compared with Control group;  +: p < 0.05 

compared with Plasmodium berghei infected group  (n = 6) 

 
Table 2:   

Effect of Plasmodium berghei on male Testosterone and 

female    Estrogen and Progesterone  

 Control Pb 

Infection 
Pb + 

ACT 
Pb + 

Vitamin E 

Testosterone 

(g/dL) 

1.02 ± 

0.09 

0.77 

 ± 0.09 

0.87 

 ± 0.09 

0.97  

± 0.15 

Estrogen 

(pg/mL) 

75.00 

 ± 5.00 

49.17  

± 8.41 

56.67 

 ± 6.15 

60.00 

 ± 5.77 
Progesterone 

(ng/mL) 

1.05  

± 0.07 

0.75 

 ± 0.13* 

0.93  

± 0.05 

0.92 

 ± 0.10 

*: p < 0.05 compared with Control group (n = 6) 
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Effect of Plasmodium berghei infection on the 

Histology of Testis  

Fig. IA showed normal features of the testis were 

observed in the control mouse testis, but infection by 

Plasmodium berghei, caused distortion of the 

seminiferous tubules and interstitial cells of Leydig 

(Fig. IB). This detrimental change caused arrest of 

spermatogenic development in the testis. In Fig. 1C, 

Artemether/ Lumefantrine reversed the detrimental 

effect of the parasite, with minimal spermatogenesis 

and mild interstitial degeneration. Vitamin E treatment 

caused an improvement in the cellular structures of the 

testis in Plasmodium berghei infected mice with 

defined seminiferous tubules and essentially normal 

Sertoli cells and interstitial cells of Leydig (Fig. ID). 
 

Effect of Plasmodium berghei infection on the 

histology of ovary: Micrograph in Fig. II shows blood 

vessels, corpus luteum, maturing oocytes, granulosa 

cells and corona radiata, follicular antrum and 

granulosa cells in ovary of control female mouse. It 

was observed in Fig. IIB that Plasmodium berghei 
infection caused degenerated oocytes, also 

degenerating granulosa cells were also observed in the 

ovary of Plasmodium berghei infected mice. 

Artemether Lumefantrine reduced the effect of 

Plasmodium berghei infection as mild congestion 

observed in the ovary (Fig. IIC) compared with the 

severe derangement of the histo-architecture of ovary 

in Plasmodium berghei infected mice (Fig. IIB). These 

derangements in ovary induced by Plasmodium 

berghei, appeared to be healed or reversed by Vitamin 

E treatment (Fig. IID) as the histology of the ovary 

showed similar features with control. 

 

 

Table 3:   

Effect of Plasmodium berghei on gonadal oxidative stress level   

 Gonad Control Pb infection Pb + ACT Pb + Vitamin E 

SOD (U/mgHb) Testes  74.30 ± 6.09 32.88 ± 5.62*b 40.49 ± 5.68 57.63 ± 5.35 

Ovaries 63.63 ± 4.80  30.49 ± 6.88*b 42.26 ± 9.15 56.98 ± 3.78 

Catalase 

(U/mgHb)  

Testes  21.62 ± 3.04 9.26 ± 1.38*b 11.97 ± 2.45 16.41 ± 1.58 

Ovaries 18.52 ± 3.03 11.81 ± 2.01* 13.15 ± 1.69 15.27 ± 1.58 

GPx (U/mgHb) Testes  17.22 ± 2.21 9.07 ± 2.08* 13.74 ± 3.59 15.86 ± 2.19 

Ovaries 18.35 ± 0.79 7.40 ± 0.99*b 13.18 ± 1.53 16.31 ± 0.41 

MDA 

(nmol/gm tissue) 

Testes  110.70 ± 5.45 178.76 ± 27.40* 147.75 ± 15.22 126.47 ± 22.53 

Ovaries 95.58 ± 9.82 168.35 ± 12.62*b 142.11 ± 17.86 71.82 ± 13.74 

*: p < 0.05 compared with Control group;  b: p < 0.05 compared with Vitamin E group    (n =  6) 

 

 

  
 

Figure 1:  

Cross sections of histology of testis 

in control mouse (A), Plasmodium 

berghei infected mouse (B), 

Plasmodium berghei infected 

mouse treated with 

Artemether/Lumefantrine (C) and 

Plasmodium berghei infected 

mouse treated with Vitamin E. 

Stains: Haematoxylin & eosin, 

Magnification: x400. 
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DISCUSSION 
 

Malaria is one of the leading cause of mortality and 

morbidity especially in developing countries, and this 

remains a serious public health issue in malaria 

endemic area of the World (Breman et al., 2004). 

Oxidative stress has been linked with pathogenesis of 

numerous disease conditions amongst which include 

malaria. The present study was carried out to examine 

the effect of Plasmodium berghei infection on male 

and female reproductive system (Agarwal et al., 2005). 

In this present study, increase in oxidative stress 

level was established as Plasmodium berghei 

decreased the gonadal concentrations of superoxide 

dismutase, catalase and glutathione peroxidase, whilst 

increasing the malonaldehyde activities. The increase 

in MDA level is attributed to the insufficient 
antioxidant defence system that is manifested by 

decrease in the activities of testicular and ovarian 
catalas, superoxide dismutase and glutathione 

peroxidase. Findings from Kulkarni et al. (2003) 

reported that the decrease in levels of antioxidants 

during malaria infections and this is responsible for 

increase in oxidative stress. Conversely, Pabón et al. 

(2003) showed that elevated oxidative stress during 

malaria infection is also responsible for the increase in 

lipid peroxidation rather than from antioxidant 

decrease. 

Plasmodium berghei, induced pathological changes 

in the testes and ovaries of the mice. In Fig. IB, 

degenerative changes caused by Plasmodium berghei, 

showed altered structural integrity of seminiferous 

tubules and interstitial cells of Leydig of the testis. 

This adverse changes is attributed to the increase in 

oxidative stress markers as recorded in Table III. This 

assertion was further confirmed by Sharma et al. 

(2006) whose study showed attenuating and toxic 

changes of Plasmodium berghei leading to disruption 

of antioxidant and pro-oxidant balance, by continuous 

generation of reactive oxygen species (ROS). In 

support to the findings of this study, Sibmooh et al. 

(2006) also showed that oxidative stress is a common 

phenomenon in acute malaria infection, hence the 

alteration in testicular histo-architecture observed in 

this present study, was induced by increased oxidative 

stress markers following infection from Plasmodium 

berghei. 
Similarly, the membrane degeneration observed in 

testicular and ovarian tissue distortion is as a result of 

increased lipid peroxidation induced by Plasmodium 
berghei, this claim was established with increase in 

tissue malonaldehyde (MDA), an important lipid 

peroxidation marker (Cabrales et al., 2011). Apart 

from lipid peroxidation, Plasmodium berghei effect in 

decreasing other antioxidants such as catalase, 

gluathatione peroxide and superoxide dismutase in the 

testis and ovaries is another mechanism for gonadal 

histo-architectural damage. Evidence from reports of 

previous studies have shown that the activities of SOD 

and other antioxidants are decreased due to the 
infection in Plasmodium berghei-infected cells 

(Rodrigues and Gamboa. 2009; Farombi et al,. 2003). 

Studies from Sibmooh et al. (2000) and Das et al. 

(1993) have also previously shown that during malaria 

Figure 2:  

Cross sections of histology of ovary in 

control mouse (A), Plasmodium berghei 

infected mouse (B), Plasmodium berghei 

infected mouse treated with 

Artemether/Lumefantrine (C) and 

Plasmodium berghei infected mouse 

treated with Vitamin E. Stains: 

Haematoxylin & eosin, Magnification: 

x100 
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infection, the presence of oxidative stress includes 

increased plasma lipid peroxidation, depletion of 

antioxidants and alteration of erythrocyte membrane 

flexibility. 

 This present study showed that Plasmodium 

berghei decreased the production of testosterone in 

male mice. This can be understandable with the 

testosterone synthesis function of interstitial cells of 

Leydig (Miller and Auchus, 2011) and due to the 

parasite inducing histological distortions in the 

interstitial cells of Leydig, hence impairing the 

testosterone producing function of the testis. The 

decreased serum progesterone level in female mice 

following Plasmodium berghei infection is also a 

reflection on damage on the ovarian integrity with 

increase in oxidative stress. Data generated from 

Reddy, Mahipal and Subhashini, (2006) showed that 

oxidative stress during Plasmodium berghei infections 

were related with momentary generation of 

pro‑inflammatory mediators such as inducible nitric 

oxide synthase, interleukin 1β and cyclo‑oxygenase‑2. 

Also, Lalita et al., (2012) also showed the presence of 

apoptotic cells in tissues with increased oxidative 

stress and infected with Plasmodium berghei 
Plasmodium berghei significantly (p<0.05) 

decreased the sperm count, percentage of sperm with 

progressive motility and percentage of sperm with 

normal morphology. Testosterone is required in large 

local concentrations to maintain the process of 

spermatogenesis. Decrease in testosterone may 

hamper the production of sperm cells. Malaria 

parasites decreased the testosterone level in report 

from Muawia and Nabiela (2009), another possible 

reason for the decrease in sperm parameters due to 

Plasmodium berghei from this study.  The distortion in 

testicular histo-architecture would result to decrease in 

sperm production (Orth, 1993). 

Treatment with Artemether/Lumefantrine inhibited 

the damaging effects of Plasmodium berghei as the 

mean sperm count, percentage of sperm with 

progressive motility and percentage of sperm with 

normal morphology in the malaria infected mice 

remained within control limits. This was in line with 

Akinlolu et al. (2007) that rats exposed to separate 

doses of Artemether Lumefantrine for seven (7) days 

showed normal morphological structures of the testis 

with evidence of spermatogenesis occuring. The 

semen quality also remained intact or within control 

range because of the normal level of testosterone in 

Plasmodium berghei infected mice treated with 

Artemether Lumefantrine. Similar findings from 

Morakinyo, Oludare, Ojulari et al. (2009), showing 

that serum testosterone level remained normal after 

administration of Artemether/Lumefantrine. 

Artemisinin-Combination Therapies ACT for which 

Artemether Lumefantrine is one, is known for its rapid 

parasite clearance (Price, Nosten, Luxemburger et al., 

1996). This malaria parasite clearing property of 

Artemether Lumefantrine inhibited the increase in 

gonadal oxidative stress and hence limited the 

destructive influence of Plasmodium berghei on the 

testis and ovary. 

Similarly, Vitamin E administration reversed the 

effect of malaria parasite in the mice by decreasing the 

oxidative stress level, improving the semen quality and 

increasing the serum concentration of the reproductive 

hormones. The reduction in oxidative stress level due 

to the effect of Vitamin E could play a huge role in the 

recovery of the fertility potential of the Plasmodium 

berghi infected mice. Akpotuzor et al. (2007) showed 

that antioxidant concentrations in malaria patients 

were lower than the levels for the control, suggesting 

that the reduction in antioxidant vitamins during 

malaria is attributed to increased function of the host’s 

serum antioxidants caused by the malaria parasites to 

counteract oxidative injuries. This further confirms the 

beneficial role of Vitamin E in preventing the 

detrimental effect of Plasmodium berghei on 

reproductive function in this study. 

The observation in this study confirms that 

Plasmodium berghei impairs gonadal function. The 

separate use of antioxidants supplements and anti-

malaria drug, Artemether Lumefantrine were effective 

in ameliorating the anti-fertility of Plasmodium 

berghei through the decrease in gonadal oxidative 

stress level. 
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