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PCR technique for detection of Giardia lamblia in microscopically positive stool
samples of the patientsin Al-Diwaniyah hospital /Iraqg.
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Abstract:

Giardia lamblia is one of the most common human parasites and causes a lengthily course of
nonbacterial diarrhea. Disease outbreaks due to Giardia infection are often attributed to contaminated food
and water supplies. A major problem associated with detection for this organism is the lack of sensitive and
reliable methods. PCR has the potential to address many of the limitations. We have performed a PCR-based
method for sensitive detection of Giardia. Because the sensitivity of PCR is a function of the efficiency of
DNA extraction from parasite. Giardia samples were collected from stool of infected persons and first
detected microscopically and the second step used of the PCR technique to ensure the infection,DNA was
extracted and used of a 619 bp conserved fragment related to the DNA was extracted ,and the
GL50803 17190 Eukaryatic peptide chain release factor subunit 1[Giardia lamblia ATCC 50803 ]gene was
used as the target for PCR amplification which rarely used. The results suggest the potential utilities of PCR
for sensitive detection of G.Lamblia which isolated from stool of infected persons with Giardiasis.
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I ntroduction:

Giardia lamblia is a flagellated protozoan parasite that
colonizes and reproduces in the small intestine, causing
giardiasis. The parasite attaches to the epithelium by a
ventral adhesive disc, and reproduces via binary fission
(1). Giardiasis does not spread via the bloodstream, nor
does it spread to other parts of the gastrointestinal tract,
but remains confined to the lumen of the small intestine
(2). Giardia trophozoites the stage of organism that
split and stained, its characteristic pattern resembles the
familiar "smiley face" symbol (3). Chief pathways of
human infection include ingestion of untreated sewage,
a phenomenon particularly common in many
developing countries (4) contamination of natural
waters aso occurs in water sheds where intensive
grazing occurs. Giardia infects humans, but is also one
of the most common parasites infecting cats, dogs and
birds (5). Giardia intestinalis consists of seven
genetically different assemblages, designated A to G,
and an additional genetic variant was recently
described in seals (6). All assemblages have similar
morphology, and they cannot be differentiated by
microscopy. Based on genetic and host-specific data, it
has been proposed that assemblages A to G be re-
classified as separate Giardia species (7). Mammalian
hosts also include cattle, beavers, deer, and sheep (2).
Intestinal protozoa account for a minority of cases of
acute traveler's diarrhea, but they are common
pathogens in travelers who experience protracted
diarrhea during or after travel. Evaluation of the
traveler with chronic diarrhea should include a careful
examination for typical infecting organisms, such as
Giardia and Entamoeba species, Giardia and the other
diplomonads are unique in their possession of two
nuclei that are similar in appearance, DNA content,
transcription and time of replication (8). There are five
chromosomes per the haploid genome. The genome has
been sequenced and was published in 2007, although
the sequence contains several gaps (9) .

The genome of the eukaryotic protest Giardia
lamblia is compact in structure and content, contains
few introns or mitochondrial relics, and has simplified
machinery for DNA replication, transcription, RNA
processing, and most metabolic pathways. Protein
kinases comprise the single largest protein class and
reflect Giardia’s requirement for a complex signal
transduction network for coordinating differentiation.
Lateral gene transfer from bacterial and archaeal
donors has shaped Giardia’s genome, and previously
unknown gene families, for example, cysteine-rich
structural  proteins, have been  discovered.
Unexpectedly, the genome shows little evidence of
heterozygosity, supporting recent speculations that this
organism is sexual. This genome sequence will not
only be vauable for investigating the evolution of
eukaryotes, but will also be applied to the search for
new therapeutics for this parasite, The genome of G.
lamblia WB clone C6 (ATCC50803) is ~11.7MB in

size, distributed on five chromosomes. The edited draft

genome sequence contains 306 contigs on 92 scaffolds

(Supporting Online Material). The genome is compact.
(10).

Routine examination of stool specimens collected
on consecutive days or even within the recommended
10-day period may not confirm infection with this
organism. Only 50% to 70% sensitivity has been
reported by this technique (11).The low sensitivity is
due to the irregular excretion of cysts or trophozoite
and examination of stool samples by unskilled
personnel (12).0Other methods such as jejunal biopsy
and duodenal aspirate examination give better results
but they find little utility, as they are invasive. Immune
diagnosis of the parasite based on detection of Giardia
specific antibody in serum and antigens in the stool
proved to be better diagnostic methods (13). However,
the findings suffered from serious drawbacks
pertaining to false postive results due to cross
reactivity with other microorganisms. In the last few
years, DNA pre based diagnosis of diseases is gaining
importance. This system has the advantage over other
diagnosis methods for being highly specific and at the
same time sensitive. Recently, a number of DNA-based
methods for detection of Giardia have been described

(14).

The sensitivity of PCR detection is greater than the
microscopic examination, making it of greater use for
detection of low numbers of cysts in stool samples
(15).The polymerase chain reaction has been employed
for selective amplification of Giardia DNA using
giardian gene as the amplification target (16). One of
more important gens in Giardia lamblia named as
ATCC 50803 (GL50803 17190 Eukaryotic peptide
chain release factor subunit (11). Strain WB
clone C6 genome was sequenced to 11.3 coverage
using the whole genome shotgun method. It is 12 Mb
in size and contains 6488 predicted open reading
frames distributed throughout 5 chromosomes
(chromosome polymorphism has been identified in
different strains) and more than 13,100 predicted
proteins. Karyotyping studies found chromosome sizes
to range from 1.6 to over 3.8 Mb, This Whole Genome
Shotgun sequencing project has been completed and
deposited at DDBJEMBL/Gen Bank under the project
accession AACB02000000 (12).

The number of studies related to the identification
of Giardia lamblia in Irag depending on PCR
technique are limited. These studies have been
conducted in few locations and identification was
depended on the cysts morphology, necropsy and / or
histopathologi - a findings.

In this study, we aimed to comparison
between two techniques to identify the parasite Giardia
lamblia causing Giardiasis in humans using traditional
methods (microscope) and molecular technique based
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on the polymerase chain reaction (PCR).

Materialsand M ethods

1- Stool Sample collection

From April to Oct. 2015 a total of 150
samples of stool were  collected  from
suspected infected patients with Giardiasis
attending to the genera hospita and
clinics were spread in Al- Diwaniyah province,
Iraqg for the examination and treatment .The
sample were isolated from stool of infected
persons and collected in Eppendorf tubes and
stored in freezing until used in DNA

extraction(12).

2-Direct examination method (Microscopic
examination):

Thefirst step in the present study is identified the
positive samples from whole samples that
collected from  suspected  patients with
Giardiasis. examined microscopically to
determine the parasite either by direct methods
in cases of acute diarrhea in which the samples
examined either freshly, or used of a natura
formalin  buffer solution which concentrated
10% or by staining the samples with lodine or
Giemsa stain to made the internal components
more clear.

3-Stool DNA Extraction

Genomic DNA was extracted from stool samples
of patients by using AccuPrep® Stool Genomic
DNA Extraction Kit (Bioneer, Korea).

4-DNA profile

For detection of DNA that extract from stool
samples with a Nano drop spectrophotometer
(THERMO. USA) for detection and measurement
the concentration of nuclear acids (DNA and
RNA), Where is detected DNA concentration (ng
/ pl) and measuring the purity of the DNA by
reading the absorbance at a wavelength of
between (280-260 nm) (13).

5-PCR- Protocols

The DNA samples which extracted from stool
samples would use in thermal cycler machine to
amply the DNA by using the sense primer 5

CGGCA AGAACA C CAAGGTTG 3 and
TATTC CGAAACA antisense primer 5
GACGCGCT "3 with 619 BP which designed by
NCBI site (Primer 3 plus program), according to
the PCR program shown in the Table (1).

Which 50 pl of PCR master
mix used for amplification of DNA.

Also (5ul) of DNA template that extracted
from stool samples was added then 1.5 pl of each
type of Primers(forward

and reverse)added to the master mix and then

blend well using Exispin vortex centrifuge ,then

this tubes would transferred to the thermocycler

machine .The PCR products were el ectrophoresed

in agarose gel and visudized on UV

trandluminator and then photographed using
photo documination.

PCR Table(1): Thermal cycler program of
technique.

Results

Initial examination of stool (150 samples) that
collected from patients suspected infected with
Giardiasis by using of traditional techniques,
which include clinica, macroscopic and
microscopic examination and the results showed
120 (80%) samples were positive

The stool samples were
collected from both genders and deferent ages as

shown in table (2, 3).
Step Temperature and
duration

Initial 95°C for 4 min

denaturation

Denaturation 94°C for 30sec 30
: cycles

Annealing 59°C for 30 sec

Elongation 72°C for 1 min

Final elongation 72°C for 5 min

Table (2): Microscopic examination of the
parasite G.lamblia according to gender.
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Sex Negative | positive | Percentage
Male 12 66 44%
Female 18 54 36%
Total 30 120 80%

Table (3): Microscopic examination of the
parasite G.lamblia according to age.

Age Total Number | Percentage
category | number | of
i %
positive
(years)
Patients
<10 59 44 36.6%

>10 |9 76 63.3%

Total | 150 120 80%

Then the 150 stool samples were tested by
conventional PCR assay in which the DNA
extracted from stool which collected from patients
that clinically suspected had Giardiasis, only 135
samples (90%) which appeared positive and
identified the species Giardia lamblia with 619
bp PCR product of Eukaryotic peptide chain
release factor subunit 1 in Al- Diwaniyah
province in Irag (Figure 1).

Figure (1): Agarosegel eectrophosis show
the PCR product results for Giardialamblia
of Eukaryotic peptide chain release factor
subunit 1 where M: 1500bp ladder, L ane (1-10)

are 525 pb positive samples.
Discussion:

The results of current study showed altitude
in infection with intestinal parasites in recent
years especialy with Giardia lamblia even there
are improvement in diagnostic, therapeutic and
preventive methods.

Diagnosis of Giardia lamblia by
conventional microscopic methods following the
application of faecal concentration techniques,
especialy  Zinc  sulphate flotation  and
centrifugation  remains a relatively reliable
indicator of infection (Zagac et al., 2002).The
detection of Giardia by microscopy or faeca
ELISA is of limited epidemiological value. The
development of the direct immuneflouren- ce
microscopy has improved the sensitivity of
detecting and quantitating the feacal Giardia cysts
and more accurate prevalence rate and cysts
excretion intensities as compared to the

conventional microscopy

(17).

There is need for a sensitive and specific
diagnostic procedure for detecting the etiological
agent of infectious disease, with Giardia,
molecular techniques particularly PCR based
procedures have greater sensitivity and specificity
than the conventional diagnosis that are reliant on
microscopy or immune diagnosis (18). One of
major advantage of PCR based techniques is the
ease of interpretation which usually involves the
visualization of small number of bands on a gdl ,
A greater awareness of parasite contamination of
the environment and its impact on health has
precipitated the development of better detection
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methods for water borne pathogens such as
Giardia (19). In addition, molecular techniques
can provide genotypic characterization of the
parasites isolated from the faecal sample or water,
thus providing valuable data for determining the
source of contamination (18).

Many studies about the Giardiasis were done
in lragi  provinces like the study in Baghdad
which showed infection percentage 17.7%,in
Kerbala 17.8%.,in al-Najaf about 14.8%,while the
infection with Giardiasis in Babylon 12.72% (20).
Also there are many studies were done in
neighboring countries like the study in Al- Kuwait
showed the percentage of infection with
Giardiasis 3.2% (21).While a study was done in
Iranian health center about the prevalence of
some intestinal parasites and in which the results
showed the infection percentage 19.3% (22).

Timely diagnosis by appropriate technique is
a prerequisite for quick and effective therapy of
G. lamblia was diagnosed conventionally disease.
by micro- scopic examination or by antigen or
antibody detection. Both the methods revealed its
limitations. In recent years, DNA based diagnosis
and especially, amplification of functional genes
by polymerase chain reaction has revolu- tionized
the fields of biologica and medical sciences
because of its power to produce many copies of a
desired, previously undetectable nucleic acid
target. However, before that the technique must be
optimized for the extraction and amplification of
template DNA from heterogeneous human body
fluids and especially from stool (8). Atlasin 1991
used the polymerase chain reaction to selectively
amplify the giardian gene for detection of G.
lamblia from water. However, the test was not
found highly sensitive, probably due to low copy

number of giardian gene (23).

In the last few years the rRNA gene has
been selected as the target for detection by PCR in
many studies related with diagnosis of G.lamblia
over the world, in which the SSTRNA gene of
Giardia has been used as the target for detection
(24). In contrast, sequence variability at the
intergenic  regions of [rDNA has been
demonstrated among the inter and intraspe- cies

(25).

Recently, different groups successfully used
the intragenic regions of rRNA gene to distinguish
different isolates of a number of prokaryotes and
eukaryotes.also,a research was done to show the

relation between the genotyping of Giardia and
diarrhea in Iranian population depending on PCR
techniques and for genotyping of G. lamblia are
based on polymorphic genes encoding 18S rRNA,
glutamate dehydrog- enase (gdh), elongation
factor 1-alpha (ef1-a), triose phosphate isomerase
(tpi), and B-giardin (8 ).

Severa studies was done about the Giardia
lamblia one of them the study in China which
depend on PCR technique to detection of three
zoonotic parasites Ancylostoma ceylanicum, A.
caninum, and Giardia lamblia Assemblage A
Three pairs of specific primers were designed
based on ITS sequence of A. ceylanicum and A.
caninum and TPl gene of G. lamblia, It is
concluded that the established multiplex PCR
assay is a convenient, rapid, cost-effective, and
high-efficiency method for molecular detection
and epidemiologic- a investigation of three
zoonotic parasites (26).

Here, we used the unusual target for PCR
detection known as GL50803 17190 Eukaryotic
peptide chain release factor subunit 1 as target of
PCR technique to detect the G.lamblia in the
patients were suspected infected with Giardiasis
and the PCR product identified at 619bp.

In our study out of 150 samples were collected
from suspected Giardiasis only 120 samples were
positive and our study showed no significant
different between ages of patients and no different
between males and females.

References:

1. Oxford textbook of Medicine 1 (4 th Ed.)
(2003). Oxford University  Press. pp. 759-760.
ISBN 0-19-262922-0.

2. Gharavi MJ, Fallahi Sh, Qara-gozlou B, et al.
(2005). Evaluation of Giardia detection by routine
parasitical assays and antigen detection
techniques.In: fifth National Iranian Congress of
Parasitology, Tehran, Iran, 346 -349.

3. DeMay, Richard M. (1999). Practical principles
of cytopathology.the University of Michigan:
American Society for Clinical Pathology. p. 88.

ISBN 9780891894377.



AL-Qadisiyah Journal of pure Science

Vol.22 No.2 Year 2017

4, Khanum H, SS Khanam, M Sultana, HM

Uddin, RC Dhar and SM Idlam. (2011).

Occurrence of Giardia in the effluents of a

wastewater treatment plant in Dhaka. Bangladesh
J. Zool. 39(2): 147- 156.

5. Huang DB, White AC (2006). "An updated
review on Cryptosporidium and Giardia'.
Gastroenterol. Clin. North Am. 35 (2): 291-314,
viii.
6. Lasek-Nesselquist, E., Welch, D.M., Sogin,
M.L. (2010). The identification of a new Giardia
duodenalis assemblage in marine vertebrates and
a preliminary anayss of G. duodenalis
population biology in marine systems. Int. J.
Parasitol. in Press.

7.Monis, P.T., Caccio, SM., Thompson, R.C.
(2009). Variation in Giardia: towards a taxonomic
revision of the genus. Trends Parasitol 25, 93-100.

8. Lebbad, M. (2010). Molecular Diagnhosis and
Characterization of two intestinal

Protozoa
Entamoeba histolytica & Giardia intestinalis, Ph.
D. Thes's, Swedish Institute for Infectious Disease
Control, Sweden, And PP: 67.

9.Shen,H.E.;Cao,L .;Tian,X.E.;Yang,Z.H.;Wang,X
. Tion,Lu.S.(2011).Visualization of chromosome
in the intestinal parasites and G.lamblia
.parasitol.J.Res.,109(5).1439-1445.

10.Hilary G. Morrison, Andrew G. McArthur,1
Frances D. Gillin, Stephen B Aley ,Rodney D.
Adam, Gary J. Olsen, Aaron A. Best, W. Zacheus
Cande, Feng Chen ,Michae, J. Cipriano, Barbara
J. Davids, Scott C.(2007). Genomic Minimalism
in the Early Diverging Intestinal Parasite Giardia
lamblia. Science
317.D0OI:10.1126/science.1143837.

11. Strand, E.A., Robertson, L.J., Hanevik, K.,
Alvsvag, J.O., Morch, K., Langeland, N. (2008).
Sensitivity of a Giardia antigen test in persistent
giardiasis following an extensive outbreak. Clin
Microbiol Infect 14, 1069-1071.

12. Butcher, P. D. & Farthing, M. J. G. (1989).
DNA probes for the fecal diagnosis of Giardia
lamblia infections in man. Biochemical Society
Transactions 17, 363-400.

13- Sil, A. K., Das, P., Bhattacharya, S., Ghosh, S.
& Chattopadhyay, D. J. (1998). Cloning of
ribosomal RNA genes from an Indian isolate of
Giardia lamblia and the use of intergenic non-
transcribing spacer regions in the differentiation
of Giardia from other Amerenteric pathogens.
Journal of Biosciences 23, 557-64.

14- Breathnach, A.S.; McHugh, T.D.and Butcher,
P.D. (2010). Prevalence and clinical correlations
an urban of genetic subtypes of Giardialambliain
setting. Epidemiol. Infect. 138 (66):1459-1467.

15. Sarkari B, Ashrafmansori A, Hatam G,

Motazedian M, Asgari Q, Mohammadpour

1.(2012). Genotyping of Giardia lamblia isolates

from human in southern Iran. Trop Biomed.366—
371. [PubMed].

16. Thompson R.(2004). The zoonotic

significance and molecular epidemiology of

Giardia and giardiasis. Vet. Parasito 11- 2 6:15-
35. [PubMed].

17. Matsubayashi M, Kimata I, Abe N (2005).
Identification of genotypes of Giardia intestinalis
isolates from humans and calf in Japan. J Vet Med
i 67: 337-340.

18. Learmonth J, lonas G, Pita A, Cowie R.
(2003). Identification and genetic characterization
of Giardia and Cryptosporidium strains in human
and dairy cattle in Waikato region of New
Zealand. Water Sci Technol 47: 21-26.

19. Mahbubani MH, Schaefer FW, Jones DD, Bej
AK. (1998). Detection of Giardia in
environmental waters by  immuno-PCR
amplification methods. Curr Microbiol 36: 107-
113. 20. Al-
Quriashi, L. A. (2009). Hematolo- gical test in
patients with intestinal parasitesin Al-Hashimiah
village. J. Al-Kufa university of Biology science
,1(1) :145-148.

21. Al-Nakkas, E. M. ; Al-Mutar, M. S. ; Shweiki,
H. M. ; Sharma, P. N. and Rihan, S. (2006).
Parasitic infections in Kuwait:A study based on
primary care centers , middle east journal of
family medicine. 3(3): 1-2.

22- Abbaszadegan, M.R.; Velayati, A.; Tavasail,
A. and Dadkhah, E. (2007). Rapid DNA
extraction Protocol from stool, suitable for



AL-Qadisiyah Journal of pure Science

Vol.22

No. 2 Year 2017

molecular genetic diagnosis of coloncancer. I. B.

J,11(3): 203- 208

23- Torres-Machorro, A. L.; Herna'ndez, R.O;
Mar“1a Cevallos, A. and Lopez-Villasen, I. m.
(2010). Ribosomal RNA genes in eukaryotic
microorgani isms: witnesses of phylogeny. FEMS
Microbiol Rev. j. 34 (10): 59-66.

24- Ki JS & Han MS (2007). Cryptic long internal
repeat sequences in the ribosomal DNA ITS1
gene of the dinoflagellate Cochlodinium
polykrikoides (dinop hy ce ae) : a 101 nucleotide
six-repeat track with a palindrome-like structure.
Genes Genet Syst, 82: 161-166.

25 - Pryde FE, Gorham HC & Louis E.J. (1997).
Chromosome ends: all the same under their caps.

Opin Genet Dev. 7: 822-828.

26.Wei Hu, ShengWu, Xingang Yu, Auwalu
Yusuf Abullahi,Meiran Song ,Liping Tan, Zhen
Wang, Biao Jiang, and Guoging Li . A Multiplex
PCR for Simult- aneous Detection of Three
Zoonetic Parasites Ancylostoma ceylanicum, A.
caninum and Giardia lamblia Assemblage A.
(2005). Bio. Med Research Internatl-ional Vol.

(10), 176-182.



AL-Qadisiyah Journal of pure Science  Vol.22 No.2 Year 2017

/

2016/5/8 2016/2/28

*

*%

(PCR)

.PCR GL ATCC 50803
PCR



