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ABSTRACT: Aims: Mebendazole applied in veterinary medicine for Giardia treatment but it has 
interaction with other drugs such as metronidazole and side effects such as stomach pain and diarrhea, 
so our aim is to replace artemisia and punica granatum as herbal medicines of Iran. 
Research method: In recent study, 20 native dog with mean weight 30kg selected in 4 groups, 
randomly from 2 sex. First group (control) took 5mg/kg mebendazole daily as orally for 5 days. Second 
group (treatment) received the artemisia autoclaved powder orally as 5mg/kg one time in the day for 5 
days. Third group (treatment) received punica granatum autoclaved powder as 5mg/kg in 5 days daily, 
orally. Forth group received all of three above drug for that period time. 
Findings: The dogs of first and forth groups had: Excessive diarrhea as mebendazole side effect and no 
GI giardiasis. But second and third groups had no side effects and no GI giardiasis, two. 
Discussion and Conclusion: In current report, both artemisia and punica granatum as herbal medicine 
had no side effects in comparison to mebendazole so we suggested replace them in dogs as herbal anti- 
Giardia drug because is safe, potent and available.  
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INTRODUCTION 
 

 Giardiasis is a parasite disease, caused by a protozoan called Giardi duodenalis, which shares similar 

morphological characteristics with other species such as G. lamblia and G. intestinal, for which the same pathogen 

has been considered (Bowman, 2009. Payne, 2009. Lane, 2002); this protozoan affects many domestic and wild 

species (WHO, 1996). In the canine and feline species, it is described as G. intestinalis (Heredia, 2015), previously 

described as Giardia canis; this protozoan affects not only animals but also man (Minetti, 2015). 
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Figure 1: Giardia life cycle in dogs and cats and human. 

 

The benzimidazoles are a group of drugs that have frequently been used for the treatment of parasitic nematodes 

mainly, although their effectiveness in the control of cestodes and trematodes has been evident. Its capacity to 

eliminate not only the adult forms but also the ovoposicion has been the treatment of gastrointestinal parasites in 

many animal species (Murphy, 2016), including humans, where this group is of greater importance in the control of 

giardias (Durigan, 2014). Nowadays, benzimidazoles are considered as the standard drugs for the control of canine 

and feline giardiasis (Bondi, 2014), not only because of its effectiveness, which is 100% (Sprong, 2009), but also 

because they require fewer days of treatment as well as a longer half-life, which facilitates their administration 

especially in small animals that mebendazole is one of them. Mebendazole is a broad-spectrum anti-worm drug 

that is effective in Roundworms, echinococcus and tapeworms in dogs and cats (Kayde, 2004. Bowman, 2010), but 

unfortunately, this chemical drugs such as mebendazole has many GI side effects in small animal like dog such as 

stomach pain and diarrhea, Acute necrosis hepatic lip hepatitis and lethal hepatitis in subsequent dogs 

mebendazole administration has been reported (Boothe, 2001). Acute and chronic intoxication of this drug in oral 

form, in humans and many animal species have been observed (lappin, 2003, 2004, 2006). 

The metabolism of mebendazole in dogs is how that the drug is mainly excreted in the feces (about 90%). 

It is excreted in the urine unchanged and very small amounts (about 1%) up to 4 days after administration (WHO, 

2003).  

If a dog under the administration of mebendazole develops nausea, vomiting, anorexia or diarrhea, the drug should 

be discontinued immediately. Co-administration with other drugs that are with the system Cytochrome P450 

enzymes may compete, may causes a decrease in mebendazole metabolism. By the time Long-term treatments, 

measurement of serum enzyme concentrations are recommended to adjust the dose of the drug if necessary 
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(Lappin, 2003), so our aim is to replace artemisia   granatum as herbal medicines of Iran because they have no 

side effects on the body and are safe , cheap  and available. 

Protozoan diseases significantly endanger the health of human and animal communities and cause great economic 

damage to human and animal husbandry communities each year. The use of herbal compounds has a long history 

and today many societies have turned to the use of plant products as a treatment for many diseases, including 

parasitic diseases, instead of using chemical compounds. Consumption of plant-derived antiparasitic compounds 

reduces the prevalence of many chronic diseases (Calixto, 2000). Artemisia is one of the valuable plants with 

healing properties such as anti-parasitic properties, especially anti-protozoan. 

Artemisia is a plant of the genus Plantae of the order Asterales of the family Asteraceae under the family 

Asteroideae of the genus Anthemideae and the genus artemisia. In Persian, this plant is called artemisia, 

wormwood and rice bran. Artemisia grows in temperate climates from both hemispheres, but is more common in 

arid and semi-arid habitats (Watson, 2002). 

There are several species of artemisia, with between 200-400 worldwide and 33 species in Iran. Most of them have 

bitter and fragrant leaves caused by trinoids and lactone and also have more or less similar medicinal properties. 

So far, extensive studies have been conducted on the chemical composition of different species of artemisia. 

Among the species of this genus that are cultivated in different countries and have medicinal importance can be 

A.pontica, A. maritima, A.kurramensis, A.dracunculus, A.ciniformis, A.absinthium, A.abrotanum, A. vulgaris 

(Kordali, 2005), A.kulbadica (Rahimi, 2014), A.santolina, A. annua, A. turanica (Emami, 2008), A. aucheri boiss 

(Rostami, 2009), A. seiberi (Dalimi, 2013), A.roxburghiana (Karabegović, 2011) And A.scoparia (Afshar, 1990). 

The result of these studies is the discovery of new and unique compounds in plants of this genus. In general, the 

chemical compounds in artemisia can be classified into monoterpenes, sesquiterpenes and especially 

sesquiterpene-lactones, flavonoids, phenylpropanoids, polystylenes and coumarins (Schwabe, 2005). 

Giardia lamblia causes giardiasis in humans, dogs, cats and cattle. This protozoan is located in the duodenum 

(human and dog), jejunum and ilium (cat). Major lesions in giardiasis include destruction of intestinal villi structure 

with villi shortening, occurrence of inflammatory foci in crypts and lamina propria, and impaired fat digestion. 

Giardiasis causes fatty, bloodless diarrhea and weight loss. Treatment of giardiasis with artemisia annova 

hydroalcoholic extract eliminates the protozoan cystic stage of Giardia lamblia and increasing the concentration of 

hydroalcoholic extract increases its lethality on Giardia cysts (Rahimi, 2012). 

Pomegranate (Punica granatum) is a plant that has been used in folk medicine for the treatment of various human 

and animal diseases (Moneim, 2012). The constituents of pomegranate include high levels of hydrolyzable tannins 

(punicalins and punicalagins), ellagic acid (a component of ellagitannins), and gallic acid (a component of 

gallotannins), with well-known antioxidant and antimicrobial activities (Reddy, 2007). Additionally, pomegranate is 

widespread in the Mediterranean region and is well known for its anti-inflammatory effect due to its high content of 

antioxidants (Moneim, 2012). Furthermore, pomegranate is a potential antifungal and it is casually used in the 

treatment of Trichophyton rubrum (Foss, 2014). Pomegranate exhibits several other pharmacological activities, 

including anthelmintic effects on various intestinal trematodes, nematodes, and cestodes in addition to its anti-

amoebic, antimalarial, and anticoccidial effects (EI-Kady, 2021). 

In one study, it was aimed to investigate the therapeutic utility of pomegranate in G. lamblia infections. For that 

purpose, pomegranate peel ethanolic extract was tested for its effectiveness in eliminating the parasite and 

ameliorating the disease in a rat model of giardiasis and pomegranate extract effectively killed G. lamblia cysts (EI-

Kady, 2021). By attention to above, we decided to comparative pomegranate autoclaved powered by artemisia 

autoclaved powder and mebendazole in giardiasis treatment in native dogs in Tehran province and we suggest that 

our work is the first comparative work on these two above mentioned herbal drugs in Iran and maybe in the world 

because we cannot take any similar comparative work like this in the literature. Our zero hypothesis is that the both 

pomegranate and artemisia has no side effects on dogs in giardiasis treatment duration as herbal drugs against 

mebendazole tablets as chemical drug and they could use in giardiasis treatment in dogs as safe, cheap and 

available drugs instead of mebendazole and our first hypothesis is against the zero one.  
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Research method 

In recent study, 20 native dog with mean weight 30 kg selected in 4 groups, randomly from 2 sex. First group 

(control) took 5mg/kg mebendazole tablet daily as orally for 5 days. Second group (treatment) received the 

artemisia autoclaved powder orally as 5mg/kg one time in the day for 5 days. Third group (treatment) received 

Punica granatum autoclaved powder as 5mg/kg in 5 days daily, orally. Forth group received all of three above drug 

for that period time. After 5 days Giardia sampling was done by stool sampling.  

Sample collection and Purification of Giardia lamblia cysts 

Stool samples infected with Giardia cyst with daily referral to Central Laboratory of Tehran and Laboratory Medical 
diagnosis of healing located in Tehran city. Existence of abundant Giardia cysts with proliferation. Direct and 
microscopic examination of samples by experienced microscopist confirmed. In order to obtain Maximum live cysts. 
Isolation and purification of cysts in Samples were collected on the same day. Stool samples with Distilled water 
was thoroughly mixed and passed through four layers of gas to separate large particles. The filtered solution put in 
a laboratory tube, again and it centrifuged in 800 × g for 5 minutes. Drain the supernatant and re-precipitate with 
distilled water and it centrifuged in 800 × g for 5 minutes. The resulting precipitate was mixed with 20 ml of distilled 
water and divided evenly into four tubes of 5 ml. The contents of each tube slowly added on the 3 ml of cold 85 
percent sucrose with a pasteurizer pipette in to the 15 ml centrifugal with coned bottom tubes, so that two distinct 
phases were formed. The tubes were centrifuged in 600 × g for 10 minutes, in which 4 layers were finally formed 
into them. The layer between water and sucrose (containing a large number of Giardia cysts) was carefully and 
patiently collected with the help of Pasteur pipette. In most purification methods, bacterial contamination is 
inevitable due to the entry of bacteria. To solve this problem in the present study, the method of Alvarado et al. was 
used (Alvarado et al., 2006). In this way, the collected layer is mixed with distilled water in proportion to 20 times its 
volume and then it smoothed using a vacuum-filtration system, by filtering 5 micron cellulose acetate membranes   
(Sartorius, Germany) .  
Due to the small size, the bacteria passed through the filter pores and the remaining cysts on the filter surface were 

washed with 5 ml of distilled water and collected in a sterile petri dish. The fluid containing the cyst was transferred 

to sterile tubes. Number of cysts by homocytometry Neobar slides (Neobar slides by homocytometry method) are 

counted and their number in milliliters was calculated. 

Number of cysts per 1 ml = average number of cysts counted in 4 squares for white blood cell × Diluted factor× 

104. 

The fluid contains the cyst was maintained until the test time at a temperature of 4 Celsius. 

Artemisia and pomegranate was dried and powdered and autoclaved for 2 minutes in oven in laboratory condition, 

too. 

 

Figure 2: Cysts of Giardia are present in the feces imaged by Optical microscope; 100x magnification. 

Data analysis method  

In order to compare the means in different groups used to one-way analysis of variances (ANOVA) and 

independent t-test and to examine the relationship the variables were Spearman correlation coefficient was used. 
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Data analyzed using SPSS 14 software and GraphPad Prism 5 used to draw graphs.  In all cases, p≤0 / 05 was 

considered as a significant level.  

Findings (Results and Discussion) 

 The dogs of first (control group took 5mg/kg mebendazole tablets daily as orally for 5 days) and forth (received all 

of three above drugs (mebenzole tablets and autoclaved powder of Artemisia and punica granatum orally as dose 

5mg/kg from each drug one time in the day for duration 5 days) groups had: Excessive diarrhea as mebendazole 

side effect and no giardia parasite in their stool on stool sampling, daily for 5 days. But second ((treatment) 

received the Artemisia autoclaved powder orally as 5mg/kg one time in the day for 5 days) and third ((treatment) 

received Punica granatum autoclaved powder as 5mg/kg in 5 days daily, orally) groups had no side effects and no 

GI giardiasis, two. This is the first research work in this comparative herbal drugs as powder so don’t have any 

same results but before some ethanolic research has done in Iran as alone in labratory not comparative so most 

research must be done for comparison. All vital signs came as the table 1 as below. 

Table 1- Comparative study of changes in vital signs during 5 days of daily use of drugs 

)5 dog in each group( (In all 4 groups Giardiasis had been treated) 

Group 1 (Mebendazole) Group 2 (Atemisia) Group 3 (Punica granatum) Group 4 (3 drugs) 

Day 1 no sign Day 1 no sign Day 1 no sign Day 1 no sign 

Day 2 no sign Day 2 no sign Day 2 no sign Day 2 no sign 

Day 3 stomach pain Day 3 no sign Day 3 no sign Day 3 stomach pain 

Day 4 stomach pain  and diarrhea Day 4 no sign Day 4 no sign Day 4 diarrhea 

Day 5 diarrhea Day 5 no sign Day 5 no sign Day 5 diarrhea 

 

Conclusions 

In current report, both Artemisia and Punica granatum as herbal medicines had no side effects in comparison to 

mebendazole tablets as chemical drug, so we suggested after applying the same our research in different  

countries, replace them in dogs as herbal anti- Giardia drug because is safe, potent and available.  

 

REFERENCES 
 

[1] Bowman D. Protozoans. Georgis’ parasitology for veterinarians. 8th ed. St Louis; 2009. P. 84-114. 
[2] Payne PA, Artzer M. The Biology and control of Giardia spp and Tritrichomonas foetus. Veterinary clinics of North America- 
small Animal Practice. Elsevier Ltd; 2009; 39(6): 993-1007. 
[3] Lane S, Lloyd D. Current trends in research into the waterborne parasite Giardia. Crit Rev Microbiol. 2002; 28(2):123–147. 
[4] World Health Organization. The World Health Report 1996. Fighting disease fostering development. Geneva, Switzerland: 
World Health Organization; 1996. 
[5] Heredia RD, Ramírez JD, Hernández C, et al. Molecular diagnosis and genotype analysis of Giardia duodenalis in 
asymptomatic children from a rural area in central Colombia. Infection, Genetics and Evolution journal. Elsevier Ltd; 2015; 32(6): 
208-213. 
[6] Heredia RD, Domínguez-Vigil IG, Camacho-Corona MdR and et al. Anti-giardia activity of hexane extract of citrus aurantifolia 
(Christim) swingle and some of its constituents. African Journal of Traditional, Complementary and Alternative Medicines; 2015; 
12(2). 
[7] Minetti C, Lamden K, Durband and et al. Determination of Giardia duodenalis assemblages and multi-locus genotypes in 
patients with sporadic giardiasis from England. Parasites and vectors biomedical center; 2015. 
[8] Murphy HM, Thomas MK, Schmidt PJ, Medeiros DT and et al .Estimating the burden of acute gastrointestinal illness due to 
Giardia, Cryptosporidium, Campylobacter, E. coli O157 and norovirus associated with private wells and small water systems in 
Canada.Epidemiology & Infection journal; May 2016;144(7), pp. 1355-1370. 



Intl J Farm & Alli Sci. Vol., 11 (1): 1-6, 2022 

 

6 
 
 

[9] Durigan M, Abreu AG, Zucchi MI, Bueno Franco RM, De Souza AP.Genetic Diversity of Giardia duodenalis: Multilocus 
Genotyping Reveals Zoonotic Potential between Clinical and Environmental Sources in a Metropolitan Region of Brazil. PLoS 
one; 2014. 
[10] Bondi M, Messi P, Halami PM, Papadopoulou C, de Niederhausern S. Emerging Microbial Concerns in Food Safety and 
New Control Measures. BioMed Research International journal; 2014. 
[11] Sprong H, Der JWB Van, Caccio SM. Identification of Zoonotic Genotypes of Giardia duodenalis. PLoS Negl Trop Dis; 
2009; 3:1–12. 
[12] Kayed D. Microbial quality of irrigation water used in the production of fresh produce in Arizona. The University of Arizona. 
ProQuest Dissertations Publishing, 2004 
[13] Bowman DD, Lucio-Forster A. Cryptosporidiosis and giardiasis in dogs and cats: veterinary and public health importance. 
Exp Parasitol; 2010; 124: pp.121–127. 
[14] Boothe DM (ed): Drugs affecting the respiratory system, in Small Animal Clinical Pharmacology and Therapeutics. 
Philadelphia, WB Saunders Co, 2001, p 619. 
[15] Boothe DM (ed): A systems approach, in Small Animal Clinical Pharmacology and Therapeutics. Philadelphia, WB 
Saunders Co, 2001, p 506. 
[16] Lappin MR, Radecki SV, Keith CL. Evaluation of fenbendazole for treatment of Giardia infection in cats concurrently 
infected with Cryptosporidium parvum. American Journal of Veterinary Research; 2003. 
[17] Lappin MR, Scorza A. Metronidazole for the treatment of feline giardiasis. Journal of Feline Medicine and Surgery; 2004. 
[18] Lappin MR, Radecki SV, Scorza A. Efficacy of a combination of febantel, pyrantel, and praziquantel for the treatment of 
kittens experimentally infected with Giardia species. Journal of Feline Medicine and Surgery; 2006. 
[19]  World Health Organization. Report of the informal consultation on the use of praziquantel during pregnancy/lactation and 
albendazole/mebendazole in children under 24 month. World Health Organization; 2003. 
[20] Calixto  JB. Efficacy, safety, quality control, marketing and regulatory guidelines for herbal medicines (phytotherapeutic 
agents). Brazilian Journal of medical and Biological research, 2000. 

[21] Watson LE, Bates PL,  Evans TM  and et al. Molecular phylogeny of subtribe Artemisiinae (Asteraceae), including Artemisia 
and its allied and segregate genera BioMed Central journal; 2002. 
[22] Kordali S, Cakir A, Mavi A, Kilic H, Yildirim A. Screening of Chemical Composition and Antifungal and Antioxidant Activities 
of the Essential Oils from Three Turkish Artemisia Species. Journal of Agricultural and Food Chemistry; 2005. 
[23] Rahimi-Esboei B, Gholami S, Azadbakht M, Ziaei Hezarjaribi H. Anti-Giardial Activity of Chloroformic Extract of Tanacetum 
parthenium and Artemisia annua in vitro. Research in Molecular Mediciene; 2014, 2(1) Pp: 46-51. 
[24] Emami A, Mahmudi M, Zamani Taqizadeh Rabe S, Ahi A. Assessment of in vivo leishmanicidal effect of Artemisia spp. 
native to Khorasan Razavi province. Scientific Journal of kurdistan University of Medicine Sciences; 2008; 13(3); pp 15-20.  
[25] Rostami M, Sharif M, Daryani A, Nahrevanian H, Azadbakht M. Evaluation of anti-leishmanial efficacy by in vivo 
administration of herbal extract artemisia auchery on leishmania major in Balb/c mice,” Pharmacologyonline; 2009; 2, pp. 1136–
1144. 
[26] Dalimi A, Arbabi M, Naserifar R. The effect of aqueous extraction of Artemisia sieberi Besser and Scrophularia striata 
Boiss. On leishmania major under in vitro conditions. Iranian Journal of Medicinal and Aromatic Plants; 2013; 29(1): pp.237-246. 
[27] Karabegović I, Nikolova M, Veličković D, Stojičević S, Veljković V, Lazić M. Comparison of Antioxidant and Antimicrobial 
Activities of Methanolic Extracts of the Artemisia sp. Recovered by Different Extraction Techniques. Chinese Journal of 
Chemical Engineering; June 2011; 19(3): pp. 504-511. 
[28] Afshar I. The Iranians Traditional Medicine. Homa Press, Tehran, Iran; 1990. 
[29] Schwabe T, Ferreira MJ P, Alvarenga SAV, Emerenciano VP. Neural Networks for Secondary Metabolites Prediction in 
Artemisia Genus (Asteraceae). Internet Electronic Journal of Molecular Design; January 2005; 4(1): Pp. 9–16.  
[30] Rahimi-esboei B, Gholami SH, Gorbani A, Pourhajibagher M, Hassannia H, Shaban R, et al.The prevalence of intestinal 
parasite among patients referring to health center in central areas of Mazandaran province, Iran. Lab Sci. 2012; 6(2): 19-25. 
[31] Moneim A E A. Antioxidant activities of Punica granatum (pomegranate) peel extract on brain of rats.Journal of Medicinal  
Plants Research; January 2012: 6(2), pp. 195-199. 
[32] Reddy MK, Gupta S K, Jacob MR, Khan SI, Ferreira D. Antioxidant, Antimalarial and Antimicrobial Activities of Tannin-Rich 
Fractions, Ellagitannins and Phenolic Acids from Punica granatum L. Planta Med; 2007; 73(5): 461-467. 
[33] Foss SR, Nakamura CV, Ueda-Nakamura T, Cortez DAG, Endo EH, Dias 
Filho BP. Antifungal activity of pomegranate peel extract and isolated 
compound punicalagin against dermatophytes. Ann. Clin. Microbiol. Antimicrob; 2014; 13, 32. 
[34] El-Kady AM, Abd-Elhamid TH, Abdel-Rahman IAM and et al. Pomegranate Peel Extract Is a Potential Alternative 
Therapeutic for Giardiasis. Antibiotics 2021, 10, 477. 
[35] El-Kady AM, Abd-Elhamid TH, Abdel-Rahman IAM and et al. A Complementary Herbal Product for Controlling Giardiasis. 
Antibiotics 2021, 10, 705. 
[36] Alvarado ME, Wasserman M. Quick and efficient purification of Giardia intestinalis cysts from fecal samples. Parasitol Res. 
2006; 99: 300–302. 
 


