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ABSTRACT 

This study describes the in vivo effect of Bifidobacteria in Entamoeba 

histolytica infected BALB/c mice. Experimentally, It was noticed that 

daily administration live Bifidobacteria cells in 7 days prior to 

challenge with Entamoeba histolytica was efficiently reduce severity 

of infection in mice, and resolution infection was occurred in day 8th   

post inoculation ,with efficacy treated (75.63%) ,also excretion of 

histolytica cysts were significantly reduced in probiotic-treated groups 

,and infection completely end in day 10 post-inoculation ,with efficacy 

treated(67.86%). It was very clear that histolytica cysts decreased in 

metronidazole treated group with efficacy(67.56%), but infection 

remained until 9th  day post inoculation, compared with controlled  

mice remained excretion of histolytica cysts through all experimental period.  

Histolopathological study showed that probiotic administration also induce intestinal lymph 

node proliferation. The data demonstrates the anti-histolytical effect of probiotic in vivo by 

inhibiting the colonization of histolytica trophozoites and there reducing the severity of  

histolytica infection. 
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1.INTRODUCTION 

Amoebiasis is a common world wide disease in developing countries ,caused by infection 

with protozoan parasite Entamoeba histolytica [1]. According to the best estimates 

approximately 48 million individuals suffer from amoebiasis throughout the world[2]. In 

1984 at least 40,000 people are estimated to die each year from amebic colitis and amebic 

liver abscess(ALA).[3]in their natural environment, trophozoites of E. histolytica live in the 

colonic region of the human intestine togather with resident microbial flora, which under 
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normal conditions is composed of acomplex mixture of mostly anaerobic or micro aerophilic 

bacteria[4]. The predominant an aerobic species in this flora belong to Bifidobacterium , 

clostridium and Eubacterium, whereas facultative anaerobes, such as Echererichia coli, 

Enterobacterand Lactobacillus, are among the subdominant genera[5]. It has been suggested 

that the bacterial flora  provides anaerobic conditions or low redox potential beneficial for 

amoebic growth [6]. For the control of amoebiasis and its clinical 

manifestations,metronidazole is the most common drug used [7]. but these drug present 

negative secondary effects .Moreover new reports shows evidence of resistance of   E. 

histolytica for this drug, on the other hand, recent researches report the use of probiotic in the 

treatment of infectious disease as: Giardiasis, Listeriasis, and rota virus have been considered 

as an option to be used in clinical medicine ,beyond nutritional option[8]. 

 
Probiotics are viable non-pathogenic microorganisms that when ingested have beneficial 

effects in the prevention and treatment of pathological conditions[9,10]. General mechanisms 

of action that have been prescribed to probiotics include competition for receptor sites on the 

intestinal surface, immune system stimulation ,excretion of anti microbial substance, and 

competition with pathogens for intra-luminal nutrients [11]. Bifidobacteria is a probiotic 

naturally occurring in humans, is inhabiting the gastrointestinal tract and vagina and produce 

beneficial  acetic acids and acetic acid [12], Lactobacilli and Bifidobacteria are lactic acid 

bacteria (LAB) commonly found in fermented dairy products such as yogurt which exhibit 

probiotic properties [13].Many of these probiotic are lactic acid bacteria, and anaerobic 

bifidobacteria have been reported to be useful in the treatment of disturbed in intestinal 

microflora and diarrheal disease [14],ceding probiotic bifidobacteria to experimental animals 

has been reported to prevent gram- negative bacterial infections [15, 16, 17]. 

  
Some probiotic bifidobacterial strains have been reported to lessen the severity of oral shiga 

toxin Escherichia coli (STEC).infection in murine experimental reduced viability of 

Cryptosporidium parvum oocyst [20]. Most of these reports, however, utilized bifidobacteria 

to protective and treated diarrhea and disease caused by other causes like bacteria, virus or 

antibiotic but not by parasites[21].  Therefore my search aim to use bifidobacteria to 

prevention and therapy to diarrhea caused by E. histolytica in mice. 

 
2.Material and Methods 

2.1 Feces Samples 

The present study included(50) stool samples were collected from patients infected with  
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amoebiasis, in Arab children hospital and from some an official analysis laboratories in 

Baghdad city, directly a wet slide prepared by using logols iodine stain to search to E. 

histolytica[22]. The positive samples saved in cool containers, transferred to Al-

Mustansiryiah University. 

 
2.2 Parasite purification 

Method of Bingham and Meyer 1979 [23] . Has been used to purficate the parasite (cyst), 

cysts were suspended in phosphate buffer saline (PBS- 7.2) to a final concentration of 1× 106 

cysts/ 0.1 ml.  

 
2.3 Bacterial cells preparation 

Bifidobacterium spp. Was obtained from department of Biology in Al-Mustansiryiah 

University, organisms were grown an aerobically in De Mann Rogosa Sharpe (MRS) at 37°C 

for 18 hr, then the culture was centrifuged at 6000 rpm for 15min, supernatant was removed 

and bacterial cells were taken, washed and suspended in to cotain1×109 lactobacilli /ml, 0.1ml 

fed via orogastric gavages [24]. 

 
2.4 Animals 

BALB/c mice aged 5 – 6 weeks old (18-20 gm) obtained from Animal House, medicine 

college- Baghdad  University, were housed under standard conditions of light and dark cycle . 

Animals were also screened for any protozoal infection via stool examination for three 

consecutive days. Mice free from parasitic infections were used.  

 
2.5 Experimental Design 

Animals were divided mainly into (4) groups, each containing (6)mice 

-GroupI(Histolytica-bifidobacteria protective): Were fed orally with a single dose of 

respective bifidobacteria (0.1 ml) contain 1×109 cfu for 7 days, on the 8th  day a single 

challenge dose of 1x10⁶ histolytica cysts. 

-GroupII(Histolytica-bifidobacteria treated):  These animals were challenged orally with a 

single dose of 1x10⁶histolytica cysts. A 3 days after histolytica challenge, mice were fed 

orally with a single dose of bifidobacteria 1x10⁹ cfu/ 0.1ml.   

-GroupIII(metronidazole):Animals belonging to this group were challenged orally with a 

single dose of 1x10⁶ histolytica cysts. A 3 days after histolytica challenge, a single dose of 

metronidazole o.1ml(15mg\kg)was dministered . 
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- Group IṾ(control): These mice also challenged orally with a single dose of 1x10⁶ 

histolytica cysts. A3 days after histolytica challenge ,then fed with a single dose of PBS -7.2 

via orogastric gavages along the period of experiment. 

 
2.6 Enumeration of histolytica cysts in faces        

Cysts in the fecal samples of mice were enumerated as per Shukla et al. 2008 [25]. Briefly, 

one gram of freshly passed fecal sample was dissolved in 10 ml of normal saline, 

homogenized using pestle and mortar. Cysts stained with iodine were counted on every third 

day using hemocytometer and were expressed as cysts. 

 
2.7 Sufficient treatment calculation 

 Sufficient treatment for bacterial Bifidobacterium and metronidazole was measured according 

to method of Xiao et al.1996 [26]. 

 
2.8 Histopathological Study 

Mice in group I and II were sacrificed by cervical dislocation and large intestine was 

removed aseptically, fixed in 10% buffered formalin, processed, stained with haematoxylin 

and eosin and were examined under the light microscope.  

 
2.9 Statistical Analysis 

The inter group variation was assessed by one way analysis of variance (ANOVA). Statistical 

significance of the result was calculated. 

 
3. RESULTS  

The present study was designed to assess the effect of Bifidobacterium as probiotic  

supplementation in modulating the histolytica cycle in BALB/C mice. It was found that orally 

administered histolytica cyst in mice could transiently colonize the gut, and infection was 

occur between 2-3 days among all the infected mice the infected mice beginning cyst 

excretion on day 3th  post inoculation also none of the mice from any these groups showed 

any clinical symptoms like diarrhea, weight loss and death. It was found that oral 

administration of Bifidobacterium 7 days before histolytica inoculation (GI) significantly (p˂ 

0.05) reduced the cyst excretion in mice since first day(9.4×102)  and became histolytica  free 

by day 8th  post inoculation tab (1), with treatment efficacy(75.63 %)  tab(2). 
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Table 1:Mean of E.histolytica cysts in treatment and control groups ±SD ×102  

Day after Treatment  

Groups 

12 11 10 9 8 7 6 5 4 3 2 1 

    0 0 0 0.4±0.57 

 

1.4±0.54 

 

2.4±0.54 

 

4.6±0.54 

 

6.0±0.70 

 

7.8±0.83 

 

 

9.4±0.70 

 

G1* 

    0 0.4±0.54 1±0.54 1.6±0.54 2.4±0.54 3.4±0.89 5.o±0.70 6.6±0.89 11.8±1.78 10±0.83 G2* 

    0 0.6±0.54 1.4±0.54 1.6±0.54 3.0±0.70 4.0±0.70 5.6±0.54 7.2±0.83 9.0±0.70 11.0±1.0 G3* 

11.8±1.78  11.0±1.0 10.2±0.83 11.2±0.83 10.0±1.14 15.2±0.83 17.0±0.70 16.0±0.70 14.6±1.51 12.6±1.51 13.4±0.89 11.2±0.83 G4* 

*significant( p˂0.05) 
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Table 2: Sufficient treatment for treatment groups. 

 
Type of treatment Used dose Treatment of efficiency% 

Bifidobacteria treatment 1×108 cell/ml 67.86 

Bifidobacteria protective 1×108 cell/ml 75.63 

metronidazole 15mg/kg(0.1ml) 67.56 

 

 
Figure 1: large lymph node in intestine mice tissue after expose to Bifidobacteri. .H&E 

stain, 40x 

 
While histolytica infected mice (GII) after histolytica infection and oral feeding with 

Bifidobacterium significantly (p˂ 0.05) de voided cyst gradually from day 1 th 1×102   .The 

cyst count started decreasing and became histolytica free by day 9th  PI tab(1) with treatment 

efficacy (67.86 %) tab (2), while compared with GIII(histolytica infected mice and treated 

with meteronidazole 15mg/ kg), the cyst count also started decreasing from day1th  11×102    

but became histolytica free on day10th  PI tab (1) with treatment efficacy(67.56%) . 

 
The GIV (control group ) the infected mice maintain cyst excretion and no difference noticed 

in number of cyst excretion till day12 th post inoculation PI. The histopatholgical study shows 
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that the lymph node in the intestinal tissue became obviously larger in mice inoculated with 

bifidobacterium. Fig(1). 

 

DISCUSSION 

In this study, a species of Bifidobacterium has been selected its to determine its effect on the 

E. histolytica in vivo. Selection of this bacteria was based on their use it in variety of 

fermented dairy products [27] as well as it was presence  in the normal microflora of human 

[28] and the ability to resist stimulated small intestinal transit [29]. 

 
Bifidobacterium was successful as the meteronidazole in reducing E. histolytica cyst 

excretion over than the control group, Bifidobacterium may still have potential for therapeutic 

use against cryptosporidium parvum ; thus Bifidobacterium may produce the same or similar 

substances as Lactobacillus acidophilus and L. veuteri but in lesser and quantities [30]. The 

human guts colonized with a wide variety of microorganisms ,inducing species ,such as 

Bifidobacterium ,that have beneficial effects on human physiology and pathology .Among the 

most distinctive benefits of bifidobacteria were modulation of host defense response and 

protection against infections disease. 

 
Bifidobacteria produce short-chain fatty acids (SCFAs) that have an antimicrobial effect by 

lowering the PH of bacterial cell growth [31].We propose that acetate produced by protective 

bifidobacteria improves intestine defense mediated by epithelial cells and there by protects 

the host against lethal infection [32].An important goal of therapy with bio therapeutic agents 

is to stop proliferation of the pathogen until such time that the normal microflora can be 

reestablished. The ability to "buy time " to reestablish colonization resistance is one probable 

important mechanism of successful therapy with bio therapeutic agents [33]. Generally 

accepted that bifidobacteria and Lactobacilli are important component of what might be 

termed the beneficial gut microbiota [34]. Our results show that that Bifidobacterium more 

efficient in treatment of E. histolytica than meteronidazole, also it has a protective effects. It 

has been know that  the meteronidazole clinically more effective against amoeba in tissue 

than luminal amoeba [35]. Also it has been speculated that certain bacterial species of the gut 

may trigger the virulent potential of the Entamoeba trophozoite while others may have no 

effect or may even cause a virulence [36]. 

 
Pérez etal. [37] showed that use 1,10,50 and 100 mg/ml of lyophilized conditioned with 

probiotics of L. plantarum, L. casei and Bifidobacteria longum considerate as probiotic 
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showed significant difference on inhibition of growth of E. histolytica. The histopatholgical 

study shows that the lymph node in the intestinal tissue became obviously larger in mice 

inoculated with bifidobacterium , this result ,referred to the probiotics bacteria can induce 

immune modulation ,either through interaction with dendritic cells that can in furn modulate 

the differentiation of naïve T-cell ito Th1, Th2 or Treg lymphocytes leading to differentiate 

and induced  to secret cytokines or through a humoral immune response via IgA producing 

cells and their secretory  IgA [38]. The protective and treatment mechanism of the 

Bifidobacterium against E. histolytica with the nature and identity of the factor involved 

required in furthers study in the two levels of in vitro and in vivo. 

 
REFERENCES 

1-Walsh JA ,Problems in recognition and diagnosis of amoebiasis: estimation of the global 

magnitude of morbidity and mortality Rev.Infect.Dis.8: 228-238,1986. 

2- Mukherjee C, Clark CG, Lohia A: Entamoeba snows Reversible variation in ploidy under 

Different growth conditions and between life cycle phases .Plos Negl Trop Dis. 2:e 

281,2008. 

3-Shegal D, Bhattacharya A and Bhattachary  S. Pathogensis of infection by Entamoeba 

histolytica. J. Biosci. 21 (3): 423-432, 1996. 

4-Savage DC. Microbial ecology of the gastrointestinal tract. Annu. Rev Microbiol. 31:107-

133,1977. 

5-Moore WEC, Holdeman LV. Human fecal flora: the normal flora of 20 japnese-Hawaiians. 

Appl. microbial 27: 961-979, 1974. 

6- Simon GL, Gorbach, SL. Intestinal flora in health and disease. Gastroenterology. 86: 174-

193, 1984. 

7- Haque R, Huston CD, Hughes M, Houpt E, Petri WA: Amoebiasis. N.Engl.J.Med. 284: 

1565-1573, 2003. 

8- Maria P, Barron G. Inhibition in vitro of the growth and encystation of Entamoeba 

histolytica by probiotic. Probiotic, November. 19-21,2012. 

9- Duggan C, Gamnon J, Walker WA, Protective nutrients and functional foods for the 

gastrointestinal tract. Am.J.Clin. Nutr. 75: 789-808, 2002. 

10-Rolfe RD, The role of probiotic culture in the control of gastrointestinal. Health.J.Nutr. 

130: 3965-4025,2000. 



 www.wjpr.net                        
           

 
 

110 
 

Sabaa T. Mohamed                                          World Journal of Pharmaceutical Research 

11-John M, Conly MD, Lynn B, Johnstor MD. Coming full circle: from antibiotics to 

probiotics and prebiotics. Can.J. Infect.Dis.Med.Microbiol. May-jun; 15 (3): 161-

163,2004. 

12-Degan BA, Macrfarlane GT. Effect of dilution rate and carbon availability on 

Bifidobacterium brave Fermentation. Appl.Microbiol.Biotechnol .4 (6): 800-805,1994. 

13- Tejada-Simon MV, Lee JH, Vstunol Z,Estka JJ. Ingestion of Yogurt containing 

Lactobacillus acidophilus and Bifidobacterium to potentiate immunoglobulin A responses 

to cholera toxin in mice. J.Dairy.Sci. 82: 649-660, 1999. 

14- Kikuchi H, and Yajiama. Correlation between water-holding capacity of different types 

of cellulose in vitro and gastrointestinal retention time in vivo of rats .G.Sci. Cood Agric. 

60: 139-146, 1992. 

15- Naderdemacias, MEC, Apella NC, Romero SN, Gonzalaz and Oliver G. Inhibition of 

Shigellasonne; by Lactobacillus casi and Lact. acidophilus. G.Appl. Bacteriol. 73: 407, 

1992. 

16-Shu QH, Lin KJ, Rutherfurd SG, Fenwick J,Prasad PK, Gopal and Gill HS, Dietary 

Bifidobacterium lactis (HN019) enhances resistance to oral salmonella typhimurium in 

mice. Microbiol.Immunol. 44: 213-222, 2000. 

17- Silva AM, Bambirra EA, Oliveria AL, and Nicoli, JR, Motective effect of bifidus milk on 

experimental infection with salmonella enteritidis subsp. Typhimuriuminconventiol and 

gnotobiotic mice G.Appl. Microbiol.86 :331-336, 1999. 

18- Takash A, Kensuke S, Hamabata T and Yoshifumi T. Probiotic Bifidobacteria protect 

mice from lethal infection with shiga Toxin-producing Escherichia coli 0157:H7. 

Infect.Immun. 72(4): 2240-2247,2004. 

19- Gagnon GM, Kheadr EE, Dabour N, Richard D. and FlissI. Effect of Bifidobacterium 

thermacidophilum probiotic feeding on entero hemorrhagic Escherichia coli 0157-H7 

infection in BALB/C mice.Int.j.Food, Microbiol. 15, 111(1): 26-33,2006. 

20- James CF, Mafthew DG, Polly DC. And Lucy AW. Effect of Lactobacillus and 

Bifidobacteriumon cryptosporidium parvum oocyst viability.Food.Microbiology.20: 351-

357, 2003. 

21- Allen SJ, Wareham K, Bradley C. and Mack D. .multi centerrandomised. Controlled 

triale valuating lactobacilli and bifidobacteria in preventation of antibiotic-association 

diarrhea in older people admitted to hospitals the placide study protocol. BMC infect Dis. 

6: 12-108, 2012. 



 www.wjpr.net                        
           

 
 

111 
 

Sabaa T. Mohamed                                          World Journal of Pharmaceutical Research 

22-Jhon DT and Petrijr WA.Markell and Voges Medical Parasitology 9thed.Missouri 

Saunders Elsevier,pp.402.2006. 

23- Shukla G, Kaur T, Sehgal R, Rishi P. and ProthaV.Protective potential of L. acidophilus 

in murine giardiasis.central.Eurpean. Journal of medicine.5: 456-463, 2002. 

24- Shukla G, Dev P. and SehgalR.Effect of Lactobacillus casi as a probiotic modulation of 

giardiasis. Digestive Disease and Science. 53 (10): 2671-2679, 2008. 

25-Bingham A.K and Meyer E.A.Giardia Lamblia excyststion can be induced in vitro in 

acidic solution .Nature (London).277:301-302,1979.  

26- Xiao L,Saeed K, and Rings D.Efficacy of albendazole and Fenbendazole against Giardia 

infection in cattle. Vet.Parasitol. 61: 165-170,1996. 

27-Duggan C, Gannon J, Walker WA.Protective nutrient and functional foods for the 

gastrointestinal tract.Am.J.Clin.Nutr. 75:789-808,2002. 

28-Reuter G.The Lactobacillus and bifidobacterium  microflora of the human intestine: 

Composition and succession. Curr.IssuesIntest. Microbiol.2 : 43-53,2001. 

29- Charteris WP, Kelly PM, Morell LP, ollins JK. Selective detection, enumeration and 

identification of potentially species in mixed bacterial populations Int.J.Food.Microbiol. 

35: 1-27,1997. 

30-James CF, Matthew DG, Polly D, Ourtney, Lucy AW. Effect of Lactobacillus and  

Bifidobacterium  on cryptosporidium parvum.oocystviability.Food. Microbiology 20 35-

357,2003. 

31- Gill, HS, Rutherfurd KJ, Cross ML et al., Enhancement of immunity in the elderly by 

dietary supplementation with the probiotic.  BifidobacteriumlactiHNole. Am. J. Clin. 

Nutr.74 (6) :833-39,2001. 

32-Fukuda S, Toh H, Hase K, Oshima K et al.   Bifidobacteria can protect from 

enteropathogenic infection through production facetate. Nature.469(7331: 543-547,2011. 

33- Elmer GW, Survawicz, Christina M. M D, Mcfarland, Lynne VD. Biotherapeuticagents : 

A Neglected modality for the treatment and preventation of selected Intestinal and 

Vaginal Infections. 275(11): 870-876,1996. 

34-Tuohy KM, Probert HM, Smejkal CW, Gibson GR. Using probiotics and probiotics to 

improve gut health .Drug .Discov.Today. 8(15): 692-700,2003. 

35- Muller M. Mode of action of meteronidazole on an aerobic bacteria and 

protozoa.Surgery. 93 :165-170,1983. 

36-Mirelman D. Amoeba-bacterium relationship in amoebiasis. Microbial. Rev. 51 :272-

284,1987. 



 www.wjpr.net                        
           

 
 

112 
 

Sabaa T. Mohamed                                          World Journal of Pharmaceutical Research 

37- Pérez P F, Minnard J, Rouvet M, Knabenhans CH, Brassart D, De Antoni GL. and 

Schiffrin, E. J. Inhibition of Giardia intestinalis by acelular factors from Lactobacilli: and 

in vitro study. Appl. Environ. Microbiol. 67:5037-5042 ,2001. 

38-Marie-Agnes T.,Isabelle F.,Linda K.and Philippe G.Probiotic for the control of 

parasites:An overview.J.of parasite.Resea. Article ID 610769,11,2011. 

 

 

 


