Available online at www.jpsscientificpublications.com
Volume - 6; Issue - 3; Year - 2020; Page: 2054 - 2059
DOI: 10.22192/iajmr.2020.6.3.3

« IS

Indo - Asian Journal of Multidisciphnary Research (IAJMR)
ISSN: 2454-1370

GIARDIASIS: A REVIEW

Hussam Saeed Al-Aredhi*
Department of Biology, College of Education, University of Al-Qadisiyah, Iraq

Abstract

Giardia lamblia is one of the most prevalent parasites in the world and affects a large number of
people, especially children, causing Giardiasis. It is easily transmitted through ingesting food and drink
water contaminated with cysts of parasite or directly by hands contaminated with feces, especially in
areas with high population density. Some infections with this parasite are asymptomatic but acute cases
are characterized by fatty diarrhea, nausea, abdominal pain, vomiting, fever, poor absorption of
carbohydrates and fats and a deficiency of vitamin B12, infection diagnosed by examining the Stool
microscopically to detect parasite cysts. Prevention of this parasite depends on caring for personal
hygiene and washing hands well before preparing food, and treatment is carried out using the drug
Metronidazole according to the doctor's prescription.
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1. Introduction

Giardia lamblia (also named Giardia
intestinalis or Giardia duodenalis) was isolated
for the first time in 1682 by Antonie Van
Leeuwenhoek when he examined a sample of his
feces (Zeibig, 1997), previously it was believed
that researcher Grassi who discovered cyst stage
of this parasite in 1879, while some references
indicate that cyst stage has been described in
schemes of the researcher Vilem Lamble in 1860
(Faubert, 2000). In 1882, Kanster who
discovered a parasite similar Giardia parasite in
Todpoles named it Giardia lamblia (Farthing,
1995), in 1921 Fantham was able to isolate
Giardia from cows and in the same year isolated
it from horses (Kulda and Nohnycova, 1978), in
1915 this parasite was named Giardia lamblia to
commemorate scientists who studied it,
Professor A. Giard in Paris and Dr. F. Lambl in
Paraguay (Rockwell, 2002).

In 1960, many people in Russia and
Europe were infected because drinking water
contaminated with this parasite (Gardner and
David, 2001). In late 1970, Giardia lamblia
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was diagnosed as a pathogen by clinical studies
conducted by Kulda and Nohynkova (1978),
who found Giardia lamblia causes disease for
humans, the main symptoms of which were the
Malabsorption of fats and pathological changes
observed in the upper part from the small
intestine. In 1981, the parasite was added to the
list of pathogenic parasites by the World Health
Organization (WHO, 1981).

2. Taxonomy of Giardia lamblia
According to Roberts and John (1996)

classify parasite into:

Sub kingdom: Protozoa

Phylum: Sarcomastigophora

Sub Phylum: Mastigophora

Class: Zoomastigophora

Order: Diplomonadida

Sub Order: Diplomonadina

Family: Hexamitidae

Genus: Giardia

Species: lamblia

In 1952, Filice classified species
belonging to the genus Giardia spp. into three

groups based on the median body shape:
Y A
) !pf
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a) Giardia agilis infects the amphibian
group and it is characterized by the
median body of trophozoite stage
elongated resembles a drop of tears.

b) Giardia muris infects rodents and birds,
and it is characterized by containing two
medians bodies, and the median body of
the trophozoite stage is small and
circular.

¢) Giardia lamblia or Giardia duodenalis or
Giardia intestinalis infects not only
humans but infect mammals, birds, and
reptiles, the median body of the
trophozoite stage is a single or double
hammer-like (Faubert, 2000).

Recently Trophozoite stage of Giardia
isolated from both Budgerigar bird and named
Giardia psittaci (Erlandsen and Bemrick, 1987),
from the great blue heron bird and was named
Giardia ardea (Erlandsen, 1990) and from
Microtus ochrogaster named Giardia microti
(Feely, 1988).

3. Description of parasite
This parasite has two stages, the
Trophozoite stage and the Cyst stage:

a) Trophozoite stage

It affects the duodenum and the upper
part of the jejunum, sometimes found in the bile
ducts and gallbladder (Brown and Neva, 1983),
characterized by pear shape has a wide and
rounded front end, and the back end is pointed,
the length is 9 - 21 mm, width 5 - 15 mm and its
thickness is 2 - 4 mm, the dorsal side is convex,
and the ventral side is slightly concave and
contains two sucking disks helps to stick to the
intestinal mucosa (Dey and Dey, 1997). There
are two nuclei with a large karyosome, two
axostyles, two basal bodies and two median
bodies (Brown and Neva, 1983), also have four
pairs of flagellaso its movement is similar to that
of a falling leaf. It does not have a Golgi
apparatus and mitochondria (Marquardt et al.,
2000), and it does not have special organelles
used for feeding but absorbs food from the
intestinal cavity through Pinocytotic (Farthing,
1995). Trophozoite stage usually does not
penetrate epithelial tissue (Ferguson et al.,
1990), but when it has the right conditions, it

will penetrate some tissues such as gallbladder
and urinary tract (Faubert, 2000).

b) Cyst Stage

Its oval with a length (8 - 12 mm) and
width (6 - 9 mm) contain four nuclei and often
found in one side of the cyst, flagella and the
sucking discs lose from the mature cyst, but
axonemes and median bodies are present
(Rockwell, 2002). The cyst wall appears under
an electron microscope composed of a layer of
fibers and chitin-like materials, these materials
help cyst to resist inappropriate environmental
conditions, and it’s able to spread and cause
infection (Arcueilo et al., 2002). The cyst can
survive for 2 - 3 months in cold water (Backer,
2000) and itis easily transported by surface water
because its relative resistance to chlorination (De
Regnier et al., 1989), but it cannot resistance
dehydration and freezing (Olson, 2001).

4. Life Cycle of Giardia lamblia

This parasite causes Giardiasis (also
named traveler’s diarrhea or beaver fever),
infection occurs by ingesting food and drink
water contaminated with cysts of parasite or
directly by hands contaminated with feces
(Adam, 2001), parasite released from cyst due to
stomach acid and gastric enzymes and formation
of Trophozoite stage by a process called
excystation (Dawson, 2010),After a short time
the Trophozoite stage leaves the host's stomach
in response to low PH (Faubert, 2000) and
adheres to the surfaces of the intestinal epithelial
cells by using their ventral sucking disks,when it
begins to multiply by binary fission (Hagen et
al., 2011), binary fission occurs approximately
every 12 hours so that one parasite can be more
than one million parasites within 10 days, and
one billion parasites within 15 days (Rockwell,
2002), then Trophozoite encystation in the distal
part of the small intestine, whenreleasing with
host's stool and ingested by another host the life
cycle is repeated again (Brown et al., 2016)
(Figure - 1).
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Figure - 1: Scheme show life cycle of Giardia lamblia

5. Clinical Signs and Symptoms of Giardiasis

Clinical signs vary and depending on the
virulence of the parasite strains, many cysts
ingestion, hostage, and immune system status at
infection (Faubert, 2000).

Apparent symptoms

Symptoms usually start 1 - 3 weeks after
cyst stage is swallowed, these signs are diarrhea,
abdominal pain anorexia, weight loss, nausea,
vomiting and fever (Smith et al., 1992), although
diarrhea is the hallmark of Giardiasis in some
cases the infection appears asymptomatic
(Lengerich et al.,1994). In chronic cases, poor
absorption of carbohydrates, fats, vitamin A and
B12 occur (Gardner and David, 2001). Heresi
and Cleary (1997) revealed to the possibility of
Trophozoites swimming and their rise to the bile
duct causing cholecystitis, and appearance of
jaundice symptoms.

Histological changes

Most cases of infections are mild and do
not show histological changes (Ichhpujani and
Bhatia, 1994), when the biopsy is taken from
infected patients, large numbers of Trophozoites
are clearly present in the duodenum and jejunum
region adhesion to the mucosa of the intestine
leading to inflammation and edema in lamina
propria (Brown and Neva, 1983) with infiltration
of the mucous layer, especially monocytes and

inflammation cells (Hill and Theodore, 1999), in
chronic case, the villi shorten, crypts hyperplasia
and an increase in the number of lymphocytes
(Ebert, 1999), these changes disappear and
tissues return to normal after treatment, or when
the immune system gets rid of the parasite
(Faubert, 2000).

6. Diagnosis
There are several ways to diagnose
infection with G. lamblia, including:

a) Note symptoms and clinical signs.

b) Presence of motile trophozoite stage in
wet stool smears.

c) Use concentration method to find the
cyst stage (Marquardt et al., 2000).
Sometimes fecal examination may give
the wrong result for several reasons,
including an absence of cyst stage in the
stool, taking many radio-opaque drugs
which lead to the disappearance of
parasites from the stool, also
concentration method leads to the killing
of the parasite, and delaying examination
of feces cause decomposition of
Trophozoite stage (Ichhpujani and
Bhatia,1994).

d) Development of the parasite on the
culture media. This method was used
when the parasites small numbers, or
when samples cannot be examined by
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light microscope, the most cultures
media used for the development of the G.
lamblia parasite were (TYI-S-33), (TP-
S-1) and (HSP-3) (Clark and Louis,
2002).

e) Radiography - In general, it is inaccurate,
so it is used little in the diagnosis of
Giardiasis (Hill and Theodore, 1999).

f) Biopsies - It is taken from the lining of
the intestine, especially duodenum, and is
one of the most accurate methods of
diagnosis (Erb and Barrs, 1992).

g) Examining the contents of the duodenum
- To observe the trophozoite stage, this
test gives a high positive result (Brown
and Neva, 1983).

h) Immunological tests - For the detection
of parasite antigens in feces, the most
important of these tests are (ELISA), and
(DFA) (Behr et al., 1997).

i) Polymerase Chain Reaction (PCR) - It
depends on the DNA of the parasite to
differentiate between pathogenic strains
(Roberts and John, 1996).

7. Prevention and control of Giardiasis

Several measures that must be taken to
reduce infection with Giardia lamblia are care of
personal hygiene and washing hands well before
preparing food, also not eating food or drink
produced by street vendors (Arcueilo et al.,
2003). In addition must treating wastewater
continuously and preventing human waste from
mixing with a drinking water source, as well as
treat infected animal waste and preventing its
use in agriculture (Farthing, 1995).

8. Treatment

Although Giardia lamblia was identified
as an important human pathogen, few drugs have
been used to treat it (Gardner and David, 2001),
Nitroimidazole is the most important drug used
in the treatment of Giardia lamblia, it is highly
effective in treating the infection with protozoa
(Tracy and Webster, 1996).
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