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ABSTRACT:

Background/Aint Ocular changes associated with giardisis were recorded in a number of studies. The
aim of the present studly was to evaluate the frequercy of ocular manifestations in children with
giardiasis in relation to ages and severity of infection In addition, the mechanisms underlying the
ocular lesions were investigated through anexperimental animal study.

Subjects & Methods: The human study comprised 73 dhildren (from 3 to 14 years old) attending the
Outpatient Clinic of Pediatric and Tropical Medicine Departments of Tanta University Hospital. They
have been diagnosed as being infected with Giardia Ilamblia through stool examirmation and indirect
immurofluorescence assay for scoring the severity of infection The present study also included a
control group comprised 25 age-matched children. All the children were sent to the Ophthalmology
Department of Tanta University Hospital to undergo an ophthalmic examination of ocular motility,
slit lamp examination of the anterior chamber, direct and indirect ophthalmoscopic examination of the
furdus after induction of mydriasis. In the experimental study, 90 laboratory-bred mice were used, 70
mice were infected with Giardia lamblia cysts while the remaining 20 mice were kept uninfected. The
animals were divided into four groups: Group I (35 immumocompetent and infected), group II (B35
immurosuppressed and infected), group III (10 immurocompetent control) and group IV (10
immunosuppressed control). Half the number of mice was sacrificed 2 weeks postinfedion (P.L) and
the remaining number was sacrificed 4 weeks PI. At each period of examination 1- Duodenum and
upper parts of jgunum of each sacrificed mouse were removed and subjected to histopathological
examimation 2- Both eyes of ech saaified mowe were enucleated and subjected to both
histopathological examination and indirect immunofluorescence assay as a trial to detect the parasite
orits antigen in the eye tissues.

Results The results of human study revealed changes in the retinal epithelium compatible with a salt
and pepper appearance in 9/73 (123%) children. The presence of ocular changes was related to the
severity of infection where the higher percentage of cases (77.8%) was from group C (severe infection).
Also, it was observed that the children with retinal changes were significantly younger (mean age 3.8
t 0.04 yers) than those without lesions. In the experimental study, 2 weeks PI, neither
histopathological changes nor immunofluorescent deposits were detected in eye tissues whereas, 4
weeks PI. mild lymphocytic infiltration was detected in 1/18 (5.6%) mice of group I and in 3/15 (20%)
mice of group II with no detection of the parasite in eye tisses. On the other hand, the
immurofluorescence staining of eye tissues revealed few immunofluorescent deposits in the retinal
layers of 2/18 mice of group I (111%) and marked immurofluorescence deposits in 5/15 (33.3%) mice

of group 1L
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Conclusion: the present study may throw some light on the pathology and pathogeresis of human

ocular complication that may occur with giardiasis.

Inspite of absence of Giardia parasite from eye

sections, the deposition of giardial arntigen in the affected eyes may play a pivotal role in the

pathogenesis of ocular changes in giardiasis. So, both ophthalmologists and cliniciars should be aware
of this link when interpreting retinal findings inchildren, especially those with severe giardiasis.

Key wor ds: Ocular Changes, Giardiasis, Human, E xperi mental Studi es.

INTRODUCTION

Giardia lamblia (G. Lambia) is a binucleate
protozoan of the subphylum Mastigophora that
has four pairs of flagdlae M. The prevalerce of
giardiasis varies depending on the population
being examined, but the highest rates are found
in developng countries and crowded urban
areas. The infective cysts are trarsmitted oro-
feally or in food and water that have been
contaminated with feces @. The protozoan
colonizes the duodenum and upper third of the
jejunum, where it is believed to cawe dired
damage to the microvilli that leads to an
accelerated tumover of the mucosal epithelium
and, as a result, changes in intestinal
absorption®-

The infedion is often asymptomatic in
immurocompetent adults, but symptoms are
muwch more common in children, in part due to
the orofecal transmission and in part becawse of
the immaturity of  their  immunological
systems®).  The  primary  gastrointestinal
symptoms consist of recurrent abdominal pain
diarrhoea, and vomiting. G. lamblin appears as

an opportunistic parasite with development of

various  complicatiors as  malabsorption
syndrome, lactose intolerance vitamin B12
deficiercy and  pancreatic  insufficiency®.

Patients with giardiasis also present extra-
intestinal manifestations swch as fever
cutaneous manifestations in the form of
maculopapuar rashes and urticaria, pulmonary
infiltrates, lymphadenopathy, polyarthritis and
aphthows ucers®). In overwhdming
experimental Giardia infection parasite was
detected in liver, heart and brain in about 10%
of such highly infecttd mice®- Also, when
highly infected mice were super-iinfeded with
Plasmodium  berghei, Giardia was detected in
organs outside the intestines in 80% of mice

which indicated diminished
invasion ).

resistancee to

Qcular manifestations associated with giardiasis
were recorded in a number of studies. The first
description of ocuar complicatiors in patients
with giardiasis was reported by Barraquer in
1938 ) which included cases of iridocyclitis,
choroiditis, and retinal haemorrhages.
Moreover, cases of anterior and posterior uveitis
and retimal vasculitis have been detected in
association with giardiasis in a number of
studies ©13). The mechanisms undelying the
ocular lesions associated with giardiasis are
curently obscure. Although microscopic studies
on oaular tissues were not performed, most
authors exclude the possibility of diredt inwasion
by the parasite 1113),

Giardia lanblia antigers were analyzed where a
major surface antigen of G. lamblia was detected
as a suface protein which was immumno-
precipitated by human sera from patients with
giardiasis. This surface protein was released into
the cdture medium dwing in vitro growth and
so it appears to be both a major immunogen and
an excantigen (1445) Both humoral and cellular
immure responses to giardial antigen are
generated by the host as a deferse mechanism.
Secretory immumoglobulin A (sIgA) and IgM
antibodies seem to play a role in eradicating
parasites.  Giardia-specific IgG  and IgM
antibodies have also been demonstrated in
saeum and may be helpful in differentiating
patients with acute or recent infedion from
those with past or previously treated infection
(161788) Therefore host immune status had been
found to be the major determinant of the
pathogenesis of giardiasis ©).
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The aim of this study was to evaluate the
frequercy of ocular manifestations in children
with giardiasis in relation to ages of children
and severity of infection In addition, the
mechanisms underlying the ocuar lesions were
investigated through an experimental animal

study.

SUBJECTS ANDM ETHODS

This study was desigred to fulfill two objects;
firstly, to evaluate the frequency of ocular
lesions in children with giardiasis in relation to
age and severity of infedion through human
study. Secondly, to irvestigate the underlying
mechanism of ocular lesions through an
experimental animal model.

HUMAN STUDY
Patie nts and methods

The study population comprised 73 children
attending the Outpatient inic of the Pediatric
and Tropical Medicire Departments of Tanta
University Hospital from March to August
(2006). The children (44 males and 29 females)
rarged in age from 3 years to 14 years (mean
age 63 * 04). Al bhad preented with
gastrointestinal symptoms and they have been
diagnosed as being infected with Giardia lamblia.

The diagnosis of giardiasis was made after the
parasite (trophozoite or cyst) had been isolated
from at least three fresh stool specimens and
also through detedion of serum antibodies by
indiredt immurofl uorescence assay.

Indired¢ immunofluorescemce assay: It was

done according to Hu (19) asfollows:

1- Preparation of Giardia lamblia antigen: G
Lamblia trophozoites were isolated from positive
diarrhoeic stool samples of infected children
and purified by the modified formol ether
technique. G. lamblia antigen was prepared by
cultivation of the isolated trophozoites on
commercially obtained Giardia culture medium
(YES aiture medium). It was obtained from
Biomed Diagnostic Company (Antelope Road,
white Gty, US.A) through internet
communication. A drop of the cultured
suspended trophozoites was placed in the center

of each well of the 12-well antigen slide and
allowed to dry at room temperature and then
fixed in 100% acetone for 10 - 20 minutes and

stored at 20 °Ctilluse (20):

2- Tested sera of infected and control children
were llected. Serial two folds dilutions of each
coded serum beginning at 1/10 were prepared
in phosphate buffered saline (PBS). 50 p L of
diluted serum per well was applied to the
antigen slides. The slides were incaubated at

room temperature.

3- Indirect immunofluorescence assay was
performed by using fluorescein conjugated anti-
mouse immuroglobulin, IgG produd¢ No. F-
0257, Sigma. The immuroglobulin was diluted
1/50 in PBS and 50 n L was added to each
antigen well. The slides were incubated for 30
minutes at room temperature Then, the slides
were examined by the fluorescerce microscope.
A Dbright yellowish green fluorescenee denoted
positive results. The intensity of fluorescence
was graded on a sale of 0 to 3+ Negative
control sera as wdl as control wells of PBS were
included in each run.

The severity of infedion was determined by
scoring the intensity of fluorescence of the tested
sera which graded on a scale of 0 to +3. The
infected children were divided into three groups
according to the severity of infection: {Group A:
mild infection (+1)}, {group B: moderate
infection (+2)} and f{group C severe infection
().

The present study also induded a control group
(group D) comprised 25 agematched children
sdected between the ones who attended the
Qutpatient Clinic of the Pediatric and Tropial
Medidne Departments of Tanta University
Hospital in the same period as the infected
group. They all came from the same geographic
area and had socicecoromic and nutritional
charadteristics similar to those in the infected
group. All of the cortrol subjects were negative
for giardiasis based on microscopic examination
of three stool specimens and immuro-
fluorescence assay for serun antibodies.

None of the children induded in the infected
and control groups had current or past histories
of other infectio,s and nore had ever been
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treated with any drugs which are known fto
cawse  ocular toxidty like chloroquire,
chlorpromazine and thioridazire. All the
infected and control children underwent an
ophthalmic examination that included study of
ocuar motility, slit lamp examiration of the

anterior chamber, direct and indirect
ophthalmoscopic  examination of the fundws
after induction of mydriasis.

EXPERIM ENT AL STUDY
Materials and methods
Nirety laboratory-bred, parasite free Swiss

albino mice (20 -25 gm in weight and 6-8 weeks
old) were used in this study. Seventy mice were
infected with Giardia lamblia cysts while the
remaining twenty mice were kept uninfected
(control group.  Giardia lamblia cysts were
isolated from the positive stool samples of the
examired children attending Outpatient Clinic
of the Pediatric and Tropical Medicire
Departments of Tanta University Hospital. Cyst
suspension was  prepared according to
Cheesbrough @, in which cysts were separated
from stool samples by a modified formol ether
technique where normal saline was used irstead
of formalin Gyst suspension was adjusted to
contain 10 ¢ cysts/ml. Each mouse was infected
by intra-oesophageal iroculation of 0.5 ml cyst
suspension. The animals were divided into four
groups:

Group I ([immunocompetent and infected): 35
mice were kept immunocompetent and infected
with Giardia cyst suspersion.

Group II (immunosuppressed and infected): 35
mice were immunosuppressed and infected
with  Giardia  cyst  swspersion  Imnumos-
uppression was done by subcutareous injection
of methyl prednisolore acetate (Depo-medrol,
40 mg/ml, Upjohn) adjusted so that 1 mg was
suspended in 01 ml sterile 0.9% NaCl solution
Each mouse was injected with a dose of 2
mg/day for five days before infection. A weekly
dose was given to the mice through the period
of experiment 2

Group III (control immunocompetent): Ten

mice were kept immunocompetent and not
infected.

Group IV (control immunosuppressed): Ten
mice were immunosuppressed and not infected.

The stools of the infected mice were examined
for the preserce of Giardia lamblia trophozoites
or cysts from the second day post-infedion daily
up to one week. Only mice with positive stools
for G. lamblia were ircluded in the study where
15 mice from group I, 15 mice from group II, 5
mice from group III and 5 mice from group IV
were sacrificed two weeks post-infection while
all the remaining mice were sacrificed four
weeks  post-infecion. At each period of
examination all sacrificed mice were subjected
tothe following assessments:

Histopathological examination

- Formalinfixed, paraffinembedded sections (5
pm) from the small intestines (duodenum and
upper jejunum) were prepared and stained with
haematoxylin and eosin (H&E). The sections
were examined for histopathologiacal danges
and assessment of parasitic colonization by
counting G. ILamMHia trophozoites/oil immersion
fidd. To assess the intensity of G Lamlia
infection, ten ol immersion fields were
examined and the mean rnumber of trophozoites
was calailated to score the severity of
infection®).

- Both eyes of each sacrificed mouse were
enucleated  and  formalinfixed,  paraffin-
embedded eye sectiors (5 pum) were prepared
and staired with H&E for histopathological
examination ).

Indirect immunofluorescence (IIF) assay of eye
sectiors (24&25);

1Formalinfixed, paraffinembedded eye
smears were left to dry at room temperature,
then fixed in acetone for 10 - 20 minutes and
stored at 20 0C till used.

2- Preparation of hyper immure anti-Giardia
serum in a white rabbit by initial intradermal
injection, at multiple sites, of Giardia cysts (3 x
10° cysts mixed with 1:1 complete Freund
adjuvant followed by intramuscular booster
irjection of 2 x 10 © cysts in incomplete Freund
adjuvant at 3, 6 and 8 weeks after the initial
injection. The rabbit was bled by ardiac
punctire under aresthesia 5 days after the last
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booster dose. The sera were stored at - 20 °C till
the time of use.

3- The smears were flooded with the hyper
immure anti-Gigrdia serum and incubated for 30

minutes at room temperature in a humid
chamber.

4- Fluoreseein labded anti-mouse IgG product
(No. F-0257 Sigma) was diluted 1/50 in PBS
and applied to the slides which incubated for 30
minutes at room temperature. The slides were
rirsed three times in IBS, air dred and
examined with the fluorescence miaroscpe.

N.B: Number of mice died during the course of
the experiment was 8 mice; 2 mice from group I,
5 mice from group II and one mouse from group
v

Statistical analysis. Results were expressed as
means + SD. Differences were statistically
analysed and compared for significance using
Student t tet and amlysis of variance
(ANOVA) test by using SPSS program version
13.

RESULTS

RESULTS OF HUMAN STUDY: As regards the
results of ophthalmic examination,the foll owing
data wer erecord ed:

e Ccular motility and  anterior = chamber
examimation appeared normal in all children of
both infected {3 children) and control groups
(25children.

e Changes in the retimal epithelium compatible
with a salt and pepper appeararce were
corfirmed by the ophthalmologist in 9/73
(123%) children {6 male, 3 female} (Table 1). The
lesions were more visible at the posterior pole
where there were distributed along the paths of
the major blood vessels. These lesions presented
as punctuate areas of hyperpigmentation
against a lighter coloured fundus (Fig 1).
Involvement was bilateral in 7/9 cases.

e Concerning the severity of infection as scored
from the intersity of fluorescence of the tested

sera, the infeded children was classified into 3
groups.
1- Group A: 23 cases with mild infection (+1,
Fig 2)

2- Group B: 31 cases with moderate infection
(+2)

3- Group C: 19 ases with severe infection (43,
Fig, 3).

e As regards the relation between ocular lesions
(9 cases) and the severity of Giardia infection,
table (1) showed that no ases (0 %) were
detected in group A 2 cases (222%) were
detected in group B and 7 cases (77.8%) were
detected in group C. Thus, it was observed that
the preserce of ocular changes was related to
the severity of infection where the higher
percentage of cases (77.8%) was detected in
group C (severe infection).

® Regarding ages of the 9 children with positive
findings, it was observed that the children with
retinal changes were sigrificantly younger than
those without lesion (mean age 3.8 + 0.4 years)
(TableT).

e Retimal changes could rot be detected in any
of the 25 child of the control normal group

(group D).
RESULTS OF EXPERIMENTAL STUDY:
At 2 weeks post-infection (acute phase):

¢ The histopathological examimation of the small
intestine of group 1 (Immunocompetent and
infected) revealed moderate number of Giardia
trophozoites (425 £ 137) attached to the villous
surface (Table 2), most of the villi are finger-
shaped with mild inaease of crypt depth and
also, there were lymphocytic in the lamina
propria (Hg. 4). Group II (immumnosuppressed
and infected) showed large number of
trophozoites (7.21+2.34) attached to the villous
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surface and in the lumen with broadening and
shortening of the villi with marked increase in
depth of aypts and lymphocytic infiltration of
lamina propria (Fig 5). There was significant
difference between the number of trophozoites
in group I and group II (P< 005). The
histopathological examination of the small
intestine of control groups (I & IV) showed
normal intestinal architecture.

e The histopathological examiration of eyes of
all groups of mice revealed no changes with
preservation of the normal retinal architecture.
No parasite or pathological changes could be
detected in the histopathological sections (Fig
6).

¢ Regarding the immurofluorescence staining of
eye tissues, no immurofluorescent deposits
coud be deteded in any eye sectiors of all
groups.

At4 weeks post-infection (elimination phase):

¢ The histopathological examination of the small
intestire of group I revealed few number of
Giardia trophozoites (213 * 146); most of the
villi and aypt retained their normal shape with
litle lymphocytic infiltration in the lamima
propria (Fig. 7). Group II still showed marked
broadening and shortening of the villi with
marked inaease in depth of crypts, lymphocytic
infiltration of lamina propria and a large
number of trophozoites (9.14 + 23) were
observed (Fig. 8) There was a significant
differerce between the number of trophozoites
in group I and group II (P< 005). The
histopathological examination of the small
intestine of control groups (I & IV) showed
normal intestinal architecture.

e The histopathological examination of the eyes
of group I revealed mild lymphocytic
infiltration of the retimal layers in ore mouse
only 1/18 (5.6%) (Fig 9). On the other hand,
3/15 (20%) mice of group II revealed
lymphocytic irfiltration in the retinal layers
with edematows changes and looseness of the
inrermost layers of the retina (Fig 10). Giardia
parasite could not be detected in any of the
examired eye sections.

Regarding the immunofl uorescerce staining of
eye tissues, immunofluorescent deposits were
observed in the retinal layers of 2 mice (2 /18) of
group I (11.1%) (Fig. 11) (one mouse of them
showed histopathological changes). While 5 /15
(333%) mice of group I, showed marked
immunofluorescent deposits intheretinal layers
with variationin the intersity (Fig.12) (3 miceof
them showed histopathological changes). No
immuofl uor escent d eposits could be detected in
any sections of the control groups

Legends of figures:
Fig. (1): A photograph showing typical salt and

peppe appearance of the retira in a child
infected with Giardia lamblia.

Fig. @): An
reaction of a positive seum of a child with
giardiasis (mild infection +1).

Fig. (): An
reaction of a positive seum of a dild with

giardiasis (severe infedion +3). Most of
trophozoites are uniformly stained.

indirect  immunofluorescence

indirect immunofluorescernce

Fig. @: A section of the small intestine of a
mouse of group I (immunocompetent &
infected), 2 weeks PI, showing mild number of
trophozoites attached to the villows surface with
moderate lymphocytic infiltration (H&E stain, X
250).

Fig. 6): A section of the small intestine of a
mouse of group @I ([mmunosuppressed &
infected), 2 weeks P.Lshowing large number of
trophozoites attached to the villows surface and

in the lumen with loss of the normal villous
architecture (H&E stain X 400)

Fig. 6): Eye section of a mouse from group I
(immunocompetent &  infected), 2  weeks
Plshowing rormal retinal architecture (H&E,
X250).

Fig. (/): A section of the small intestine of a
mouse of group I, 4 weeks PI, revealed few
number of Giardia trophozoites; most of the villi
and crypt retained ther normal shape with little
lymphocytic infiltration in the lamira propria
(B&E, X 250).

Tanta Medical Sciences Journal Vol. (2), No. (2), April 2007 126



KhalifaE.et d.,

Fig @) A sedion of the small intestine of a

mouse of group I, 4 weeks PI, showed large
number of trophozoites attached to the villows

surface and in the lumen with lymphocytic
infiltration of lamina propria (H&E, X 400).

Fig () Histopathological section of the eye of a
mouse of group I, 4 weeks PL. revealed mild
lymphocytic irfiltration of retinal layers (H&E,
X250).

Fig (10): Histopathological section of the eye of
a mowe of group I, 4 weks PI showing
lymphocytic infiltration in the retinal layers

with edematous changes and locseness of the
imermost layers of the retina. Giardia parasite
could not be detected in any of the examined

eye sectiors (H&E, X 250).

Fig. (11): Immunofluorescence stained section of
the eje of a mouse from group I showing
moderate immurofluoreseent deposits in  the
retinal layers (X 250).

Fig. (12): Immunofluorescence stained section of
the eye of a mouse from group II showing
marked immumofluorescent deposits in  the
retinal layers (X 250).

Table (1): Frequerncy of "salt and pepper" (SP retinal changes among different groups of children

inrelation to age and severity of infection.

Children with No. of children Meanages of total Mean ages of children
giardiasis Number with SP groups (£SD) withSP

Total no. 73 9 (123 %) 6304 38+04*
Group A 23 0 (0.0%) 7202

GroupB 31 2(2.2%) 55+0.7 40+03*
Group C 19 7(77 8 %) 5004 32+03*
Group D (control) 25 0 4105

*: P<0.05 (significant difference) betw een mean ages of total groupand mean ages of childrenwithSP.

Table (2): Mean Numbers of Giardia Lamblia trophozoitesfoil immersion field in H&E stained

small intestinal sediors of different groups of mice.

Period ofexam. Groupl Groupll GrouplIl Group IV
2 weeks P1 4.25+137 7.21+234* 0 0
4 weeksPI. 2.13 £146 9.14 £23* 0 0

* P< 0.05 :Significant difference betw een group I& 1II (2 and 4 weeks PL).

DISCUSSION

G. lamblin is a common human intestinal
parasite, it is responsible for numerows
waterborne outbreaks and travellers' diarrhea,
but its inaimination to be a cawe of ocular
complication is a matter of interest. The
inaeased prevalence of giardiasis and its ocular
complications in children has brought into light
a major problem facing both ophthalmologists
and pediatridans. The association between

Giardia lanblia infection and ocular changes has
been described by a mumber of authors. Among
those authors, Knox and King 1) who reported
the preserce of retinal arteritis and iridocyclitis
in three patients infected with Giardia lamblia.
Moreover, Anderson and Griffith ?°) suggested
that there was a relationship between intestiral
giardiasis and ocular inflammatory conditions
which may result in significant vision loss.
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In the present study 9/73 (12.3%) children with
giardiasis revealed retinal changes in the form
of salt and pepper appearance. It was observed
that the children with retinal dhanges were
signifiantly younger (mean age 3.8 * 0.4) than
those without lesion. Nearly, similar studies
were ondwcted by Pettoello-Mantovani et al.(12)
who described eight cases of salt and pepper
retinal degeneration in a group of 90 children
with active giardiasis (8.8%). Moreover, in a
study of Corsi et d. 13 which conducted on a
larger population of paediatric giardiasis
patients (141 children), the percentage of
children with salt and pepper retinal findings
was even higher (19.9%), which may reflect the
younger age of the children included in their
study (mean age 4.7 years v 69years in the
study of Petoello-Mantovari et al. 12). Thws, the
results of the present study were in accordance
to the resuts Corsi et al. (9 as regards the
inaeased frequency of retimal lesiors in younger
children with giardiasis. Corsi ef al. 13) suggested
that small children are more susceptible to this
type of damage because of the immaturity of the
retinal epithelial cells.

In the present study, the preserce of ocular
changes with giardiasis were reated to the
severity of infection where the  higher
percentage of cases (77.8%) was detected in
group C (severe infection) while children of
group A (mild infection) coudn't reveal any
retinal changes. On the cortrary, Corsi et d. (13
denied this relation and added that the risk of
ocuar compliations has not redated to the
duration of infection, or the use of anti-parasitic
therapy but my reflect a geretic predisposition.

The resuts of previous studies  have
demonstrated that structural alteratiors of the
retinal pigment epitheliun are the most
common ocular findings in pediatric patients
with giardiasis ©13). The typical salt and pepper
lesions of giardiasis differ from those of the
more severe disease known as  retinitis
pigmentosa, in which the pigment granules are
gererally distributed in an osteoblast pattern
around blood vessels 9. The pathogenesis of
the salt and pepper lesiors in giardiasis was
explaired by Corsi et al. 13) who suggested that it
was caused by damage to or necrosis of the cells
of the retinal pigment epithdium (represented

clinically by the paler areas of the retina) with
the rdease of pigment granules that migrate to
the deeper retinal layers, where they can be seen
asbladdsh dots.

The mechanisms underlying the ocular lesions
associated with giardiasis are currently obscure.
Although microscopic studies on ocular tissues
were not performed, most authors exclude the
possibility of direct invasion by the parasite (1.
13&26) Indeed, the protozoan has rever been
isolated from any of the lesiors caused by
giardiasis, including wurticaria, which is the
manifestation that most strongly resembles the
retinal arteritis and ocular inflammation seen in
patients with giardiasis @7)- The
histopathological =~ examiration of  urticarial
lesions caused by giardiasis has demonstrated
the presence of infiltratess composed of
polymorphonudear  cells, lymphocytes, and
eosinophils (28).

In the experimental part of this study and as a
trial to detect the underlying mechanisms of
oaular lesions of giardiasis, histopathological
sectiors and immurofluorescence staining of
eye tissues were made searching for the parasite
or its antigen in eye tissues. Moreover, to detect
the link between the presence of any ocular
changes and the immure status, both
immunocompetent and immunosuppressed
animal models were used. Also, to detect the
correlation between ocaular changes and stage of
the disease, the mice were examined 2 wedks
PI. (acute phase) and 4 weeks Pl (dimination
phase). The present study showed
histopathological changes in the eye sections in
the form of cellular infiltration in only 1/18 mice
of group I (immunocompetent) and in 3/15
mice of group II (immurosuppressed) (4 weeks
PI). Additionally, few  immumofluorescent
deposits were observed in the retinal layers of
2/18 mice of goup I and marked
immuroflwrescent deposits were detected in
5/15 mice of group II (4 weeks PL). These
results have raised the corcept of giardial
antigen deposition in the retinal layers which
may be responsible for the pathogenesis of
ocular manifestations of giardiasis.

In the curent study, the association of ocular

changes to giardiasis has increased in
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immunosuppressd mice, 4 weeks PI, indicating
that the immure status and stage of the disease
coud play an important role in the pathogenesis
of ocular lesion. The  coexistence  of
histopathological changes and
immurofluorescence deposits in retinal layers
gave strong evidence to the deposition of
giardial antigen in the retiral layers. In addition,
the detection of giardial antigen in the eye
tissue, in the present study, gave a specifiation
for the probability of subsequent immure
complex formation which may be responsible
for the presence of ocular changes in giardiaisis.
Wania @9 suggested that the retinal changes
associated with giardiasis are more likely
cawsed by immure mechanisms and reported
that circulating immure complexes were found
in all of the patients with ocular complicatiors.
The role of immure complexes deposition in the
pathogenesis of different organ lesiors of
parasitic infecions had been proved by many
studies 30-34),

Moreover, some reports have linked giardiasis
to certain HLA isotypes since retiral pigmented
epithelium degeneratiors are often genetically
transmitted, it is therefore possible that the
appearance of retimal complications depends, in
part, on a geretic predisposition or it may be
allergic in mture 3. Diagrosing ocular
giardiasis is a challenge and is generally made
by exdusion. Retrospective diagnosis may be
made by demonstration of improvement in
ocuar findings following a course of treatment
with artigiardial agents ¢7).

In corclusion, the present study may throw
some light on the pathology and pathogenesis of
ocuar complication that may ocaur with
giardiasis. Inspite of abserce of Giardia parasite
from eye sections, the deposition of giardial
antigen in the affeded eyes may play a pivotal
role in the pathogenesis of ocular changes in
giardiasis. So, both ophthalmologists and
pediatriciars should be aware of this link when
interpreting  retinal  findings in  children
especially those with severe giardiasis.
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