
 

Citation: Egypt. Acad. J. Biolog. Sci. (E-Medical Entom. & Parasitology Vol.17(1) pp 29-38(2025) 

DOI: 10.21608/EAJBSE.2025.431497  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

www.eajbs.eg.net

Vol. 17  No. 1 (2025) 

 

http://www.eajbs.eg.net/


 

Citation: Egypt. Acad. J. Biolog. Sci. (E-Medical Entom. & Parasitology Vol.17(1) pp 29-38(2025) 

DOI: 10.21608/EAJBSE.2025.431497  

Egypt. Acad. J. Biology. Sci., 17 (1):29 – 38 (2025) 

Egyptian Academic Journal of Biological Sciences  

E. Medical Entomology & Parasitology 

      

ISSN: 2090–0783 

www.eajbse.journals.ekb.eg  

 
 

Potential Antiparasitic Effects of Ginger Tablets in Experimental Toxoplasmosis and Its 

Impact on Ensuing Brain Lesions 

 

Reham R. Mostafa 1*; Shimaa A. Atta2; Zeinab H. Fahmy3 ; Eman A.H. Selim3; Tarek 

Aboushousha4 ; Samar S. Attia1 and Asmaa R. Abd-Alghany1 
1Department of Medical Parasitology Faculty of Medicine, Cairo Universities, Cairo, Egypt. 
2Department of Immunology, Theodor Bilharz Research Institute, Cairo, Egypt. 
3Department of Parasitology, Theodor Bilharz Research Institute, Cairo, Egypt. 
4Department of Pathology, Theodor Bilharz Research Institute, Cairo, Egypt. 

*Email : reham.refaat2050@kasralainy.edu.eg ; asmaa.ramadan@kasralainy.edu.eg 

__________________________________________________________________________ 

ARTICLE INFO ABSTRACT 
Article History 

Received:3/5/2024 

Accepted:2/6/2025 

Available:9/6/2025 

------------------------ 

Keywords:  

Chronic 

Toxoplasmosis - 

Ginger - Brain 

cysts- IFN-γ - IL8. 

 

             The intracellular protozoan parasite, Toxoplasma gondii (T. gondii) can 

result in serious manifestations in humans, especially pregnant women and 

immunocompromised persons. Standard drugs for treatment toxoplasmosis 

have serious side effects. Safe therapeutics are still needed. Our work aimed to 

ascertain the effectiveness of ginger tablets in treating chronic toxoplasmosis 

alone and in combination with spiramycin in mice model. Our experiment was 

conducted on 48 mice divided into 4 equal groups, Group (I)   Infected non-

treated control, Group (II) Infected treated with spiramycin, Group (III) 

infected treated with ginger and Group (IV) Infected treated with spiramycin 

plus ginger. All mice were scarified 60 days after infection. Parasitological 

measures through counting brain cysts and histopathological measures through 

using hematoxylin and eosin (H&E) were employed. Also, Sera of different 

groups were collected to detect levels of proinflammatory cytokines, 

interleukin 8 (IL-8) and interferon gamma (IFN-γ). Our results showed that 

ginger tablets are considered promising option for treatment chronic 

toxoplasmosis. 

 

INTRODUCTION 

              Toxoplasmosis is one of the parasitic infections that is thought to be widely prevalent 

and it is caused by the intracellular parasite Toxoplasma gondii. Nearly all warm-blooded 

creatures, including humans can be infected with T. gondii, making it a very important parasite 

affecting public health (Torrey and Yolken, 2013) . Consuming raw meat that contains parasite 

tissue cysts, oocysts from cat excreta, receiving blood transfusions, organ transplantation and 

transplacental transmission are all ways to become infected with T. gondii (Shiojiri et al., 2019). 

The lives of the fetus and the infected mothers may be at risk if the parasite is vertically 

transmitted through the placenta (Sun et al., 2013).  

              Toxoplasmosis, which affects over one-third of people worldwide, is asymptomatic in 

those who are immunocompetent. However, the infection can   be fatal in immunocompromised 

patients (Montoya and Liesenfeld, 2004). Toxoplasma gondii infection results in a potent 

cellular immune response aiming at controlling infection (Suzuki et al., 1988). 
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               A crucial cytokine in innate and 

acquired immune responses to T. gondii 

infection is (IFN-γ) (Saha et al.,2010). IFN-

γ triggers a cellular response that activates a 

variety of effector mechanisms so 

preventing intracellular infections from 

growing and surviving (Yap et al., 2000 & 

Lieberman et al., 2004). 

              Currently, pyrimethamine and 

sulfonamide medications are  the first-line 

medications for toxoplasmosis (Schmidt et 

al., 2006). These drugs induce their effects 

through inhibiting folic acid metabolism 

resulting in the suppression of synthesis of 

DNA and or RNA of the parasite (Choi and 

Lee, 2018). Pyrimethamine by it self, in 

high dosages, or in conjunction with 

macrolide antimicrobials such as  

azithromycin can be used to treat patients 

with sulfonamide hypersensitivity (Wei et 

al., 2015).  

             Unfortunately, these medicines 

used in treating toxoplasmosis have 

limitations due to numerous adverse effects, 

including hypersensitivity reactions, 

hematological disorders, and bone marrow 

suppression. In addition, their effectiveness 

in eliminating tissue cysts is limited. 

(Furtado et al., 2011).  Other disadvantages 

include limited efficacy in parasite 

purification, pyrimethamine and 

sulfadiazine toxicity and low spiramycin 

penetration in embryonic tissues (Franco et 

al., 2011). So, the chronic infection remains 

unabated because existing treatments only 

suppress parasites that are actively 

multiplying and have little effect on 

bradyzoites found in tissue cysts. (McCabe, 

2001).  So, it is essential to discover novel 

and effective treatments. Herbal medicinal 

extracts are thought to be a promising 

source for new drugs because they include 

a wide variety of bioactive compounds 

(Dias et al., 2012).  

               Zingiber officinale, or ginger is a 

common dietary spice with various 

medicinal properties (Nandi et al., 2013). It 

has an antioxidant effect that enhances the 

immune system, enabling the body to 

combat illnesses. Ginger can increase 

digestive fluids, absorb and neutralize 

toxins, thus helping in parasitic clearance 

(Abdel-Hafeez et al., 2015 & Abouelsoued 

et al., 2020). Moreover, it demonstrated 

notable anti-parasitic properties against 

adult Schistosoma, intestinal and muscular 

stages of Trichinella spiralis, and hydatid 

cyst protoscolices. (Sanderson et al., 2002, 

El-Melegy et al., 2006 & Moazeni and 

Nazer 2011).  The pharmacological effects 

of ginger are caused by its active 

ingredients, which include gingerdoine, 

gengerdiol, and gingerol (Londhe et al., 

2011).  Therefore, our study was done  to 

assess the possible therapeutic effects of 

ginger in mice model. 

MATERIALS AND METHODS 

Animals: 

              In this study, 48 healthy Swiss 

Albino mice were used , bred in a laboratory 

setting and free from parasites. Each mouse 

weighed approximately 18-20 grams and 

was sourced from the Theodor Bilharz 

Research Institute (Giza, Egypt) animal 

facility. The mice were maintained under 

controlled laboratory conditions for 6 to 8 

weeks before the experiments. The study 

received ethical approval from the Theodor 

Bilharz Research Institute's Research Ethics 

Committee (TBRI-REC) under approval 

number PT836.  

Parasite:  

               For the infection, Toxoplasma 

gondii (Me49 strain) cysts were isolated 

from the brains of infected mice. Each brain 

was suspended in 1 mL of sterile phosphate-

buffered saline (PBS) and mechanically 

homogenized. The resulting homogenates 

were pooled, and cyst quantification was 

performed using a hemocytometer. Cysts 

were microscopically enumerated in a 25 

mL aliquot of the brain homogenate 

(Huskinson-Mark et al., 1991).  

Infection and Euthanasia: 

              Mice were infected via intra-

oesophageal gavage with 75 Toxoplasma 

gondii (Me49 strain) cysts suspended in 0.2 

mL of sterile water (Almurshidi et al., 
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2023). 60 days post-infection, all animals 

were euthanized under intraperitoneal 

anesthesia using a solution containing 

thiopental (500 mg/kg) and heparin (100 

units/mL) for sedation and anticoagulation 

(Liang et al., 1987).  

Drugs and Dosing:  

Spiramycin was obtained as film-coated 

tablets (Medical Union Pharmaceuticals). A 

suspension was prepared by dissolving 704 

mg of crushed tablets in 14.5 mL of distilled 

water. The drug was administered orally via 

esophageal tube at a dose of 2.5 mg 

Spiramycin per mouse (0.05 mL 

suspension), once daily for 10 days starting 

from day 45 post-infection (El-Kady et al., 

2022).  

Ginger tablets (400 mg per tablet) were 

obtained from the Arab Company for 

Pharmaceuticals & Medicinal Plants 

(MEPACO-MEDIFOOD, Egypt). A daily 

dose of 250 mg per mouse was prepared by 

suspending the powdered tablets in distilled 

water and it was administered orally for 14 

consecutive days, beginning 45 days post-

infection. Both spiramycin and ginger were 

delivered via oral gavage as aqueous 

suspensions (El-Kady et al., 2022).  

Experimental Design: 

             Forty-eight mice were randomly 

divided into four experimental groups, with 

12 mice in each group and maintained under 

standardized conditions for 60 days. The 

groups were designated as follows: 

• Group I:  T. gondii-infected, untreated 

(the infection control ) 

• Group II: Infected + spiramycin 

monotherapy 

• Group III:  Infected + ginger 

monotherapy 

• Group IV: Infected + combined 

spiramycin/ginger treatment 

No mortality was observed in any group 

during the study period. 

Parasitological Examination:  

             Following euthanasia, brain tissues 

were collected from all experimental 

groups. Each brain sample was 

homogenized in 1 mL of phosphate-

buffered saline (PBS; pH 7.2) to create a 

uniform suspension. For cyst enumeration, 

a 10 μL aliquot of each homogenate was 

examined microscopically (Kaňková et al. 

2010). The cyst count was determined in 10 

high-power fields (HPF) per sample, and 

the mean cyst burden was calculated for 

each group. 

Histopathological Examination: 

             All histopathological procedures 

were performed in the Pathology 

Department of Theodor Bilharz Research 

Institute (TBRI). The brain tissue of each 

mouse was preserved in 10% buffered 

formalin, processed in graded alcohol 

concentrations, cleaned with xylol, and then 

separately embedded in paraffin blocks. 

Tissue sections with a thickness of 4 μm 

were stained with H&E. Histopathological 

assessment was conducted using a Zeiss 

Scope A1 light microscope (Germany) 

equipped with an AxioCam MRc5 digital 

camera system. The slides were examined 

under a light microscope at magnifications 

of ×100, ×400, and ×1000 to check for any 

pathological changes such as necrosis and 

hemorrhage (Abdallah et al., 2022) . 

Assessing Levels of Interleukin (IL)-8 & 

Interferon Gamma (IFN-γ): 

              Blood samples were taken on the 

day of sacrifice, from each mouse and 

allowed to clot at room temperature. The 

serum was separated by centrifuging the 

clotted blood at 2500 rpm for 20 minutes. 

The collected serum was then divided into 

aliquots and stored at -20°C for future 

analysis. The levels of IFNγ, IL-8 in mouse 

serum were measured using commercially 

available ELISA kits supplied by 

SUNLONG, China, cat # SL0304Mo and 

QS0327Mo, respectively. Absorbance at 

450 nm was determined by using a 

microplate reader (Tecan, Switzerland) 

(Wang et al., 2021).  

Statistical Analysis:  

             Results are presented as mean ± SD 

for quantitative values of the measured 

parameters. Statistical analysis was 

performed using one-way ANOVA in SPSS 

(Statistical Package for the Social Sciences, 

version 16.0 to ascertain the significance of 
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differences between the groups under study. 

At p<0.05, all statistical tests were 

considered significant. 

RESULTS 

Parasitological Results: 

           There was significant reduction in 

the number of brain cysts in all  groups 

expressed as mean ± SD with most 

significant results in group IV treated with 

combined therapy (spiramycin and ginger) 

(Fig. 1a and Fig. 1b). 

  

 
Fig.1a: the mean number of the number of T. gondii cysts after treatment in all groups. 

 

 
Fig 1b: The percentage of reduction in number of T. gondii cysts after treatment in all groups. 

 

Histopathological Results: 

             Histopathological examination of 

brain sections of T. gondii-infected and 

untreated mice group (G1) showed large 

Toxoplasma cysts in mouse brain tissue 

with focal infiltration by lymphocytes. 

Whereas, brain sections of ginger treated 

mice group (GIII) showed dense infiltration 

by lymphocytes. Brain sections of 

spiramycin treated mice group (GII) 

showed only mild focal infiltration by 

lymphocytes. As regard brain sections of 

(GIV) which received combined treatment 

of ginger and spiramycin,  showed mild 

focal infiltration by lymphocytes with mild 

interstitial oedema. (Fig. 2). 
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Fig 2: A- Brain Sections of control infected mice (GI) showed Toxoplasma cyst (red arrow) 

with focal infiltration by lymphocytes (black arrow) (H&E stain, X400) B- Brain Sections of 

ginger treated mice (GIII) showed dense infiltration by lymphocytes  (red arrows) with  

interstitial edema (black arrow) (H&E stain, X400) C- Brain Sections of spiramycin treated 

mice (GII) showed mild focal infiltration by lymphocytes (red arrows) with nearly normal 

capillary pattern (black arrow) (H&E stain, X400).D- Brain Sections of mice which received  

ginger and spiramycin (GIV) showed mild focal infiltration by lymphocytes (red arrows) with 

mild interstitial edema (black arrow) (H&E stain, X400). 
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Immunological Assessment: 

            There was an increase in the level of 

the measured cytokines (Serum level of IL-

8 and IFN-γ) in (GI). In other treated 

groups, there was reduction in the level of 

the measured cytokines with the greatest 

decrease of these cytokines was found in 

group of mice treated with spiramycin and 

ginger (GIV) (Table 1). 

  

Table (1): The mean number ±SD of IFN-γ and IL8 in pg/ml in all groups 
 Infected non- 

treated (GI) 

Infected treated 

with 

spiramycin(GII) 

Infected treated 

with  

Ginger ( GIII ) 

Infected treated 

spiramycin  +Ginger 

(GIV) 

Mean ±SD 

INF-Y 

156.56±0.29 78.51±0.31 136.65±0.4 70.55±0.17 

Mean ±SD 

IL8 

128.53±0.3 34.53±0.3 111.56±0.25 33.35±0.22 

 

DISCUSSION 

             Current therapeutic options for 

toxoplasmosis primarily target the 

infection's acute phase (Montazeri et al., 

2018). However, an ideal anti-Toxoplasma 

agent should demonstrate efficacy against 

all parasitic stages, particularly the cyst 

form, while maintaining safety for 

transplacental passage without fetal 

toxicity. Existing medications fail to meet 

these essential requirements (El-Kady et al., 

2022). 

             Current treatment protocols for 

toxoplasmosis primarily involve 

sulfadiazine and pyrimethamine for acute 

infection, targeting the proliferative stage of 

the parasite, while chronic infections are 

managed with spiramycin, clindamycin, or 

atovaquone. Even so, serious toxicity 

problems and new resistance have 

undermined these medications' efficacy (Al 

Nasr et al., 2016). This increases the urgent 

need to develop novel therapeutic 

alternatives for toxoplasmosis management. 

              The anti-parasitic effects of many 

medicinal plants were investigated with 

proved efficacy (AlGabbani et al., 2023). 

Many medicinal plants were studied for the 

treatment of toxoplasmosis such as 

Vernonia colorata (Benoit-Vical et al., 

2000), Sophora flavescens (Choi et al., 

2008)  and Curcuma longa (Al-Zanbagi, 

2009). In our study, the therapeutic effect of 

ginger against chronic toxoplasmosis was 

assessed using mice model. 

             The group that received ginger 

treatment revealed a notable decline in the 

number of brain cysts. In agreement with 

our results, Choi et al .(2013) found that 

ginger extract (GE) and ginger-derived 

fraction GE/F1 significantly suppressed T. 

gondii's growth in C6 cells both in vitro and 

in vivo. They also found a reduction in 

inflammatory cytokines in vivo. 

             Another study used ginger extract 

alone in treatment of toxoplasmosis 

and found that throughout the chronic stage 

of infection, mice with T. gondii had a lower 

parasite burden in their brains. Ginger was 

found to reverse the pathological alterations 

in the brain, liver, and lungs brought on by 

T. gondii (El-Kady et al.,2022).  

            As regard our histopathological 

results of the brain tissues, sections of 

brains of group 1 mice showed extensive 

histopathological changes with focal 

infiltration by lymphocytes. These findings 

are in the same line with El-Temsahy et al. 

(2016) who found T. gondii surrounded by 

inflammatory cells in brain sections of the 

infected untreated mice. These lesions we 

found   can be explained by the parasite's 

invasion of brain tissue and the blood-brain 

barrier disruption (Nishi et al., 2020).  

            The best results were found in the 

brain sections of GIV which received ginger 

and spiramycin where mild focal infiltration 
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by lymphocytes and mild interstitial edema 

were observed. This in the same line with 

El-Kady et al. (2022) who found that ginger 

extract treatment significantly reduced the 

degenerative alterations in the brain brought 

on by the T. gondii infection.  

            At the site of inflammation, 

endothelial, epithelial, and macrophage 

cells release chemical signals called 

cytokines. These cytokines, such as IL-8 

and IFN-γ, are essential for many 

immunological responses. (Choi et al., 

2013). We evaluated the changes of  IFNγ, 

IL-8  in the serum of T. gondii-infected 

mice. 

            In our study, there was an increased 

cytokines level in the infected untreated 

group. This aligns with Alajmi et al. (2019) 

and Wakid et al. (2023), who stated that T. 

gondii-infection is associated with a 

significant increase in TNF-α and IFN-γ 

levels.  

            There was a reduction in the 

cytokines level in all treated groups (II, III 

&IV) with the most significant decrease 

was noticed in group IV, mice treated with 

spiramycin and ginger. The reduction in 

cytokine level in group (III) might be 

explained by the truth that ginger induces a 

wide range of bioactivities, such as anti-

inflammatory (Grzanna et al. 2005) and 

antimicrobial effects (Ficker et al. 2003). 

Similarly, Choi et al. (2013) demonstrated 

that fraction 1 obtained from ginger root 

extract (GE/F1) inhibited the release of 

INF-γ and IL-8 effectively and concluded 

that ginger extract had antiparasitic effects 

that suppress the release of inflammatory 

cytokines in vivo. The most significant 

decrease noticed in group IV can be 

explained by the synergistic effect of ginger 

plus spiramycin. 

Conclusion  

              The findings of this study highlight 

ginger's remarkable potential as a novel 

therapeutic agent against chronic 

toxoplasmosis, demonstrating significant 

cyst reduction and anti-inflammatory 

effects. Notably, the ginger-spiramycin 

combination showed superior efficacy, 

suggesting a powerful synergistic strategy 

against T. gondii infection. These results 

pave the way for plant-based therapeutics 

either as monotherapy treatments or drug 

adjuvants to address the critical limitations 

of current toxoplasmosis regimens. The role 

of medicinal plants against parasitic 

infections is promising as a replacement or 

synergistic alternative to drugs currently 

used for treatment of toxoplasmosis. 
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