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This study was carried out in AL-Muthanna Province during the period from October
2014 to March 2015 for detect the mixed genotyping of G. lamblia. A total of 200 stool
samples (male and female), were taken from human aged (>1-40>) years who suffering
from acute or persistent diarrhea. The samples examined by Multiplex-PCR assay, the
results of the PCR assay showed the presence of mixed Assemblages of G. lamblia in 17
positive samples and high percentage of mixed assemblages EF was 41.18% and lower
percentage in assemblages ABEF, AE, BE, ABF, ABE were 5.88% with significant

differences at level P<0.05.
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1-Introduction:

The flagellated protozoan Giardia
lamblia  (synonymous with  Giardia
duodenalis, Giardia intestinalis) is an
intestinal parasite that can infect many
species in the animal kingdom including
mammalian, domestic animals and
humans( Thompson, 2004). In human, G.
lamblia can cause gastrointestinal
infections ranging from mild to severe as
well as chronic disease. Infection occurs by
fecal oral route transmission, either by
direct contact or by ingestion of
contaminated food or water( Monis and
Thompson, 2003). Isolates of G. lamblia
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are classified into eight assemblages
(genotypes) (A-H) depend on the
characterization  of the  glutamate

dehydrogenase (gdh), small-subunit (SSU)
rRNA, and triose phosphate isomerase
(Tpi) genes (Molina and Basualdo, 2013).
Phylogenetic multi locus analysis using (p-
giardine) gene, glutamate dehydrogenase
(gdh) gene, and triose phosphate isomerase
(Tpi) gene based molecular methods have
been used on representatives of each major
genetic group to study the relations among
genotypes from different hosts (Caccio, et
al.,2005).
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2-Material and Methods:

2-1.Patients:

This study was carried out in AL
Muthanna province in the period from
October 2014 to March 2015, to determine
prevalence and genotypes of G. lamblia, a
total of 200 stool samples (male and
female), were taken from Human aged (>1-

2-2.Fecal samples collection:

Fresh fecal samples were collected by
using a sterile containers and transported in
to a cooled box  (temperature
approximately 10°C). Then, the samples
were transported to the laboratory at
College of Science- AL-Muthanna

2-3- Primers

The PCR primers were using in this
study for detection G. lamblia genotypes
A, B, E, and F based on triosephosphate
isomerase (Tpi) gene, G. lamblia A and B
genotypes were designed by (Minvielle, et
al., 2008) Whereas, Giardia lamblia E and
F genotypes (were designed in this study
by using NCBI-GenBank data base and

40>) years who suffering from acute or
chronic diarrhea in the Educational- AL-
Hussein hospital in Samawa, General AL-
Rumaiytha  hospital, = Feminine and
Children's hospital in Samawah and
Rumaiytha health centers, then it examined
by Flotation and Conventional-PCR assay.

University, at the laboratory the fecal
samples were divided into two portions,
one portion was for the microscopic
examination of parasites while the other
portion was stored immediately at-20°C for
molecular analysis(Multiplex -PCR).

E isolate 15 triosephosphate isomerase
(TPI) gene, partial cds GenBank:
AY228646.1 (Sulaiman, et al., 2003) and
G. intestinalis Genotype F isolate 15
triosephosphate isomerase (TPI), partial
cds, isolate: C5 GenBank: AB569391.1
(Suzuki, et al., 2011), and these primers
was provided from Bioneer company,
Korea as following table (2-1):

primer3 plus G. intestinalis Genotype
Table (2-1): Primers of G. lamblia genotypes (A,B,E,F).
. . o PCR

Genotypes Primer Primer Sequence(5' —'3) oroduct
TPIA-F CGAGACAAGTGTTGAGATG

Genotype A 576 bp
TPIA-R GGTCAAGAGCTTACAACACG
TPIB-F GTTGCTCCCTCCTTTGTGC

Genotype B 208 bp
TPIB-R CTCTGCTCATTGGTCTCGC
TPIE-F GACGTTGTTGTTGCCCCTTC

Genotype E 416bp
TPIE-R CCAATGGACCATACGGGCTC

Genotype F TBIE-F AACGGCTCGCTCGACTTTAT 323bp
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TPIF-R ATCCCCTTTTCTAGAGCGCG

2-4 Polymerase chain reaction (PCR):
The PCR technique was performed
for detection G. lamblia genotypes based
on triosephosphate isomerase (Tpi) gene
from human stool samples. This method
was carried out according to method
described by (Minvielle, et al., 2008) as
following steps:
2-4-1. Genomic DNA Extraction:
Genomic DNA from feces samples
were extracted by using AccuPrep® stool
DNA Extraction Kit, Bioneer. Korea, and
done according to company instructions
(www.Bioneer.com).

2-4-2. Genomic DNA Estimation:

The extracted genomic DNA was
checked by using Nano drop (THERMO.
USA), which measured concentration and
purity of the DNA by reading the
absorbance in (260/280 nm).

2-4-3. Multiplex PCR master mix
preparation:

Multiplex PCR master mix was
prepared by using (AccuPower® Gold
Multiplex PCR PreMix Kit) and this
master mix done according to company

instructions as following table (2-2).

Table (2-2): Multiplex PCR master mix preparation.

Multiplex PCR Master mix Volume
DNA template 5ulL
G.A 1uL
G.B 1uL
Forward primer G.E 1uL
(10pmol) G.F 1luL
G.A 1uL
G.B 1uL
Reverse primer G.E 1luL
(10pmol) G.F lulL
PCR water 7 UL
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Total volume 20pL

After that, these PCR master mix
component that mentioned above placed in
standard AccuPower® Gold Multiplex
PCR PreMix Kit that containing all other
components which needed to PCR reaction
such as (Taqg DNA polymerase, dNTPs,

2-4-4. PCR Thermo cycler Conditions:
PCR and multiplex PCR thermocycler
conditions were done according primer

Tris-HCI pH: 9.0, KCI, MgCl,,stabilizer
and tracking dye). Then, all the PCR tubes
transferred into Exispin vortex centrifuge
at 3000rpm for 3 minutes. Then placed in

PCR Thermocycler (MyGene. Bioneer.
Korea).
annealing temperature and PCR kit

instructions following table (2-3).

Table (2-3) PCR Thermo cycler Conditions.

PCR step Temp. Time repeat
Initial Denaturation 95C 5min 1
Denaturation 95C 30sec.
Annealing 55C 30sec 30 cycle
Extension 72C Imin
Final extension 72C 5min 1
Hold 4C Forever -

2-4-5. PCR product analysis

The PCR products was analyzed by
agarose gel electrophoresis following
steps:
1- 1.5% Agarose gel was prepared in
using (100ml) 1X TBE and dissolving in
water bath at 100 °C for 15 minutes, after
that, left to cool 50°C.
2- Then 3ul of ethidium bromide stain
were added into agarose gel solution.
3-Agarose gel solution was poured in tray
after fixed the comb in proper position
after that, left to solidified for 15 minutes
at room temperature, then the comb was
removed gently from the tray and 10ul of
PCR product were added in to each comb
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well and 5ul of (100bp Ladder) in one
well.

4- The gel tray was fixed in electrophoresis
chamber and fill by 1X TBE buffer. Then
electric current was performed at 100 volt
and 80 AM for lhour.

5- PCR products were visualized by using
UV Transilluminator.

3-5.Statistical analysis: Chi-Square (X2)
was used for detect statistical difference of
data prevalence of disease and effect of
other factors at significant differences
P>0.05 (Al-Rawi,2000).
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3-Results:
3-1. Mixed Genotyping (Assemblages
A,B,E,F) of Giardia lamblia

In table (3-1) and figure (3-1), the
results of the PCR assay showed the
presence mixed assemblages of G. lamblia
in 17 positive samples that showed ABEF
In percentage ratio 5.88%, AB (11.76%),
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EF (41.18%), AF (5.88%) AE (5.88%), BE
(5.88%), BF(11.76)%, ABF (5.88)% and
ABE( 5.88%) respectively, also the results
showed that that high percentage ratio of
mixed assemblages EF was 41.18% and
lower percentage ratio in assemblages
ABEF,AE,BE,ABF,ABE were 5.88% with
significant differences at level P<0.05.
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Table (4-1): Percentage of Mixed genotyping of Giardia lamblia infection.

Genotypes Number of | Percentage % Chi- square
samples
ABEF 1 5.88 X?.Calculated=18.397
AB 2 11.76 X?.Table=15.507
EF 7 41.18* P-Value 0.05=0.018
AF 1 5.88 df=8
AE 1 5.88
BE 1 5.88
BF 2 11.76
ABF 1 5.88
ABE 1 5.88
Total 17 100

*Significant differences at( P< 0.05).

5.88 5.88

B ABEF 5.88

m AB
mEF
m AF
m AE
m BE
5.88

BF

ABF

Figure(3-1):Percentage of Mixed genotyping of Giardia lamblia Infection.

3-2. Mixed Genotyping Giardia lamblia: the lane (1,3,7,8 and 10) showed
In figure (3-2),the results showed some positive samples isolates as

detection mixed Giardia lamblia genotype Assemblage A and B at 576bp and 208bp

(Assemblage A and Assemblage B) that PCR product size respectively.
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1500bp &
1000bp

500bp &

100bp 5

Figure (3-2): Agarose

gel
electrophoresis image that shown the PCR

product of triosephosphate isomerase
(TPI) gene that using in detection mixed
Giardia lamblia genotype (Assemblage A,
B, E, and F genotype). Where M: Marker
(2000-100bp), lane (1) positive isolates as
Assemblage E and F, lane (2) positive

isolates as Assemblage A, B and E, lane
(3) positive isolates as Assemblage A , B,
E and F, lane (4) positive isolates as

4-Discussion:
4-1.Mixed Genotyping (Assemblages A,
B, E, F) of Giardia lamblia.
Molecular characterization
phylogenetic analysis of G.
isolates from different hosts revealed
existence of seven major genotypes
assemblage A and B have the widest host
ranges encompassing human and a variety
of other animals (Hsu et al.,2007). The
results of the PCR assay showed the
presence mixed assemblages of G. lamblia
in 17 positive samples that showed ABEF
in percentage ratio 5.88%, AB 11.76%, EF
41.18%, AF 5.88%, AE 5.88%, BE 5.88%,
BF11.76%, ABF 5.88% and ABE 5.88%
respectively, also the results showed that
that high percentage ratio of mixed

and
lamblia
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Assemblage A and B, lane (5) positive
isolates as Assemblage A and F, lane (6)
positive isolates as Assemblage B and F,
lane (7) positive isolates as Assemblage B
and E, lane (8) positive isolates as
Assemblage A and B, lane (9) positive
isolates as Assemblage E and F, and lane
(10) positive isolates as Assemblage A
and B, and F. at PCR products size 576bp,
208bp, 416bp,and 323bp for Assemblage
A, B, E and F respectively.

assemblages EF was 41.18% and lower
percentage ratio in assemblages ABEF,
AE, BE, ABF, ABE were 5.88% with
significant differences at level P<0.05. The
occurrence of mixed infections by several
assemblages/subtypes of G. lamblia due to
exposure of humans to multiple sources in
the environment as well as direct contact of
human and animals (Gelanew et al.,2007).
In Egypt, the prevalence of mixed infection
was reported to be 16% infected
individuals (El-Shazly et al., 2004). Also
the current study agree with a study
conducted in the United Kingdom on 33
infected with Giardia parasite and found
9% of patients have a mixed infection of
types A+B (Thompson et al., 2004). As the
results are agree with Gelanew et al.
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(2007) in Ethiopia was observed 25% of
isolates was mixed infections by PCR
assay, specifically, A+ F in seven isolates
and A+B in eight isolates. Babaei et
al.(2008) in lIran, proved that the mixed
infection of genotype A and B were only in
two samples by rate 5.2%, from total 38
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