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Summary 

       One of the most public water diseases problem is Giardiasis that caused by Giardia 

lamblia.  Metronidazole is an effective giardiasis treatment, the drug is popular due to its 

effectiveness and low cost, but it also has several negative impacts; thus, it is critical to 

find effective medications to treat giardiasis that do not have any of these side effects 

or any complications.  

       In current study one hundred eighty one 181 samples were taken from patients 

(wound, burn and urine) with cotton swabs  to isolate Escherichia coli and Pseudomonas 

aeruginosa for evaluate its ability to produce protease and hemolysin enzymes and 

evaluate its effect in synthesis of Silver and Zinc oxide nanoparticles and 240 stool 

sample for isolate Giardia lamblia trophozoite to investigate the anti-giardial effect of 

biosynthesized nanoparticles. These samples were collected from many hospitals in 

Kirkuk city with different sex and ages by using all identification and confirmatory test to 

isolation. Silver nitrate and zinc nitrate are used as a precursor source of silver and zinc 

oxide nanoparticles for fast biosynthesis by means of reduction of aqueous solutions with 

cell free filtrates of bacteria.  

        Characterization of synthesized nanoparticle conducted by UV-Vis spectroscopy 

and the maximum absorbance are around (425, 450 nm) for Ag and for ZnO are (300, 

380 nm). The particle size of (Ag, ZnO) nanoparticles is studied by Transmission 

Electron Microscopy (TEM) which shows a uniform distribution for nanoparticles. 

Particle size of silver nanoparticle has been obtained from P. aeruginosa is smaller than 

those nanoparticle obtained from E. coli. The particle size is (24-32 nm) in average (30 

nm) for Ag P. aeruginosa and is (25-42 nm) in average (40 nm) for E. coli. Particle size 

of Zinc oxide for P. aeruginosa is (23-28nm) average (25 nm) and (25-34 nm) average 

(30 nm) for E. coli.  

        An application for these NPs as anti-Giardial drug with Metronidazole separately 

and combination in different concentration by using HSP-1 media to assist its anti-

Giardial effect in vitro. Through interval period (24, 48, 72 hrs.) the inhibition rate for 

trophozoite observed after treated with different concentration (0.025, 0.050, 0.075 

mg/ml) after 72 h of Ag and ZnO nanoparticle has showed a significant reduction at (P. 

value<0.05). The current study has recorded the high treatment significant activity is in 

combination between both 0.075 mg/ml concentration of Metronidazole and 0.075 mg/ml 

from used NPs at time 72 hours. The incidence also notes the activity is increased with 
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increasing time at P. value < 0.05. Furthermore the difference in using the two 

synthesized NPs revealed that Ag NPs of E. coli had a noticeably higher parasite-killing 

activity after 72 hours than ZnO NPs of E. coli as well as statistical result between Ag 

and ZnO NPs by P. aeruginosa revealed significant activity in decreasing the parasite 

number by Ag NPs more than ZnO from the same bacteria at P. value//<0.05/. 




