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Abstract

Background and objectives: Echinococcus granulosus exists as a complex of differ-
ent strains that differ in a wide variety of criteria that impact on the epidemiology,
immunology, pathology and control of hydatid disease. This study was undertaken
to investigate both humoral and cellular immune responses that are developed
against hydatid cysts in Erbil.

Methods: Thirty patients (9 males and 21 female) with surgically confirmed cystic
echinococcosis and 10 apparently healthy individuals were included in this study.
IgG ELISA was performed to assess humoral immune responses. CD4/ CD8 ratio,
eosinophil count and lymphocyte transformation response were done to asses the
cellular immune responses. The level of IFN-y and TNF-a was also assayed.
Results: The sensitivity of ELISA to detect anti-hydatid antibodies was shown to be
83.33%. CD4 / CD8 ratio was significantly (P< 0.001) decreased in patients with
cystic echinococcosis as compared to normal control group, while eosinophil count
(P< 0.001), lymphocyte transformation response (P< 0.001) and IFN-y level (P<
0.01) were significantly increased. In contrast the level of TNFa was non- signifi-
cantly changed in echinococcosis patients.

Conclusion: The current study showed that the local strain of Echinococcus granulosus
induces both cellular and humoral immune responses, and the number of peripheral blood
CD8 T cells was significantly increased in cystic echinococcosis patients. However, hy-
poresponsivness to hydatid specific antigens has not been induced.
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Introduction

Human cystic echinococcosis is a chronic
zoonotic disease that results from infection
with the larval stage of the dog tapeworm
Echinococcus granulosus '.The disease
has a global distribution especially in areas
where sheep-rearing exists and it has been
reported as an important public health
problem in most countries of the world 2. A
feature of infections by helminthes is that
polarize the immune response toward TH2
pattern 3 This response, however, has not
been correlated with resistance in all

cases, and its role in the host- parasite in-
teraction remains unknown in many infec-
tions “. Epidemiological data concerning
cystic echinococcosis have shown that
most infections do not develop to the dis-
ease and it is likely that immune response
play a pivotal role in limiting cystic larval
development °. Very little is known about
the factors affecting innate susceptibility to
hydatid cyst infection, following ingestion of
the infective egg stage and establishment
of the cyst *>°. In the early stage of the in-
fections, the onchosphere is transported to
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a host organ such as liver or lung ...etc,
where it develops into a hydatid cyst. The
immature cyst may overcome host defense
mechanisms "%° About 8-10 weeks post
infection a complex of echinococcal anti-
gens are released from the cyst and stimu-
late complex immune responses, which
include polarized TH2 response balanced
with TH1 "% ™",

Numerous studies have provided evidence
that Echinococcus granulosus exists as a
complex of different strains that differ in a
wide variety of criteria that impact on the
epidemiology, immunology, pathology and
control of hydatid disease ' Cellu-
lar and humoral immune responses in hu-
mans, in contrast to those in experimentally
infected animals, can vary enormously,

as evidenced by the different patterns of
parasite antigens in different patients and
courses of the disease. These disparities
are likely related to the strain variation of
the parasite and/ or genetic differences be-
tween host populations '®". In Kurdistan
region very little information is known about
the immune responses that are induced by
the local strain of Echinococcus granulo-
sus. Therefore, this study was undertaken
to investigate both humoral and cellular im-
mune responses that are developed as a
result of host defense mechanism against
hydatid cysts in Erbil.

Methods

Patients:

Thirty patients (9 males and 21 females)
with surgically confirmed cystic echinococ-
cosis were included in this study. The pa-
tients had an age range of 9-63 years old.
They had either liver cyst (n: 21), Lung cyst
(n: 5), Muscle cyst (anterior abdominal wall
muscle: n. 2, Psoas major muscle: n. 1)
and spleen cyst (n: 1), an additional 10 ap-
parently healthy individuals were also in-
cluded and used as control group. Blood
samples were collected from the patients
by venepuncture at surgery in the surgery
theater of Rizgary Teaching Hospital in
Erbil.

Immunological parameters

I- Serology

a- Hydatid antigens: Hydatid cysts were
collected from infected livers of sheep
slaughtered in Erbil slaughterhouse and
processed according to Baz et al '®. The
protein concentration was determined ac-
cording to the method of Lowry et al '°.
b-Enzyme-linked immunosorbent assay
(ELISA): Antibody responses were ana-
lyzed by ELISA according to the procedure
described by Lorenzo et al ®with slight
modification. Briefly, the wells of polysty-
rene microplates were coated with 100 pl
of 20 pg/ml of hydatid antigens in 0.1M so-
dium carbonate/ bicarbonate buffer pH 9.2
and incubated overnight at 4°C. After the
coating buffer was discarded, the plate was
blocked for 60 minutes at 37°C with 1%
bovine serum albumin in phosphate buffer
saline (PBS), pH 7.4 and washed with PBS
-Tween 20 solution (0.05 %). The serum
samples were diluted 1:200 in PBS- Tween
20 solution containing 0.5% bovine serum
albumin. After 90 minutes of incubation at
37°C the plates were washed thrice with
PBS- Tween 20 solution. One hundred ul
of peroxidase- conjugate anti-human IgG
were added to each well and incubated 60
minutes at 37°C. After washing (3 X), a vol-
ume of 100 pl of substrate solution was
added to each well and incubated for 15
minutes at room temperature (18-22 °C).
After the last incubation, the reaction was
stopped with 100 pl of 1IN HCL. Optical
density was measured at 450 nm. The cut-
off value of ELISA, which differentiates
positive from negative reactions, was es-
tablished by the mean value of normal se-
rum group plus three standard deviations.
ll- CD4 / CDS8 ratio

T cell populations were quantified by direct
immunofluorescent staining using commer-
cially available anti-human CD3-FITC/ CD8
-PE and anti-human CD3-FITC/ CD4-PE
(Sigma, UK). Human CD4 and CD8 T lym-
phocyte populations were stained and as-
sessed as recommended by the leaflets
provided by the manufacturer. Helper
suppressor (H/S) ratio was established as
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CD4/CD8 ratio.
lll- Eosinophil count

Peripheral blood eosinophils were quan-
tified by automatic full blood count coulter
(Beckman coulter, France).

IV- Lymphocyte transformation re-
sponse (LTR)

Lymphocyte transformation response
(LTR) was performed as described by
Shubbar and Allak
V- Cytokine assay

The levels of serum IFN-y (Interferon-
gamma) and TNF-a (Tumor necrosis factor
- alpha) were assayed using commercially
available ELISA kits (USBiological, USA)
as recommended by the manufacturer.

Statistical analysis

The results were statistically analyzed by
student t-test and single factor ANOVA us-
ing Microsoft
office Excel 2003. P value < 0.05 was con-
sidered statistically significant.

Results

Table (1) shows the results of ELISA on the
sera from 30 surgically confirmed cystic
echinococcosis patients. The highest sensi-
tivity obtained was in patients with spleen
(100%) and liver (90.48%) cysts, while pa-
tients with lung infestation exhibited the
lowest sensitivity (60%). Helper / suppres-
sor ratio as established by CD4 / CD8 ratio,
was highly significantly decreased
(P<0.001) in patients with cystic echinococ-
cosis (1.0154 +0.2) when compared with
that in normal control group (2.008+0.37)
(Figure.1). However, no significant
(P>0.05) differences were observed among
patients with different organs involvement
(Table 2).

As shown in Figure (2), eosinophil count
was highly significantly (P< 0.001) in-
creased in echinococcosis patients (522.8
t+ 292.41 cells/cmm) when compared with
that in normal control group (165.2 +84.65
cellsslcmm).  Statistical analysis also
showed non- significant variation (P > 0.05)
among patients with different infected

organs (Table 2).

As seen in Figure (3), peripheral blood lym-
phocytes from cystic echinococcosis pa-
tients were highly significantly (P< 0.001)
responded (22.58% = 4.8 %) to hydatid
antigens when compared to normal control
group (5.27 % = 1.6 %).The levels of IFN-y
and TNF-a in cystic echinococcosis pa-
tients were found to be 121.03 £ 32.63 pg/
ml and 163.6 + 101.49 pg/ml, respectively
(Figure 5). The level of IFN-y was signifi-
cantly (P< 0.0079) elevated in echinococ-
cosis patients when compared with its level
in normal control group (83.04 £ 20.68 pg/
ml). In contrast, the level of TNF-a was non
- significantly changed in echinococcosis
patients when compared with normal con-
trol group (159.72 + 110.86 pg/ml). As
seen in Table.2 there were no significant
differences in lymphocyte transformation
response and cytokine levels among pa-
tients with different organs involvement.

Table 1: Detection of anti-hydatid antibod-
ies in 30 patients with surgically confirmed
cystic echinococcosis.

No. of

Organ No. of " Cut-off
. positive
involved cases 9/ value
Liver 21 19 (90.48)
Lung 5 3 (60)
Muscle * 3 2 (66.66)
1.23
Spleen 1 1 (100)
Total 30 25 (83.33)
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Table 2: H/ S ratio, eosinophil count, LTR, IFN- y and TNF- a in 30 echinococcosis
patients according to infected organs.

Organ H/S ratio Eosinophil LTR IFN-y TNF-a
involved count (cells/ (%) (pg/ ml) (pg/ml)
cmm)
. 533.24 + 159.63
Liver 1+.0.19 305 56 23.36 £ 4.04 118.68 + 32.1 107.75
Lung 11201 370 + 188.8 1958+7.27  134.97 +42.13 %;gg t
Muscle 0.87 £ 0.22 618 + 48.01 22.07 £ 5.96 122.44 £+ 2717 116.57 + 25.62
Spleen 1.42-+0.0 780+£0.0 22.8+0.0 96.61+0.0 148.1 £0.0
F crit- 2.97 F crit- 2.97 F crit- 2.97 F crit- 2.97 F crit- 2.97
F-2.59; df-29 F-0.81; df- 29 F-0.83; df-29 F-0.5; df- 29 F- 0.58; df- 29
P >0.05 P >0.05 P>0.05 P>0.05 P >0.05

H/S ratio: Helper / suppressor ratio; LTR: Lymphocyte transformation response
IFN-y: Interferon-gamma; TNF-a: Tumor necrosis factor alpha
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Figure 1: H/S ratio in 30 patients with cystic echinococcosis and 10 uninfected
healthy individuals.
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Figure 2: Peripheral blood eosinophil count in 30 echinococcosis patients and 10
uninfected healthy individuals.
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Figure 3: Lymphocyte transformation response in 30 echinococcosis patients and 10
uninfected healthy individuals.
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Figure 4: CD8 T lymphocytes coated with anti- human CD8- Phytoerythren (200 X).
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Figure 5: Interferon-gamma (IFN-y) and tumor necrosis factor- alpha (TNF-a) levels in 30
patients with cystic echinococcosis and 10 uninfected healthy individuals.




Immunological aspects of cystic echinococcosis.....

Zanco J. Med. Sci., Vol. 15, No. (2), 2011

Discussion

Immunodiagnostic testing for serum anti-
bodies or circulating antigens provides sup-
portive evidence of echinococcosis. An en-
zyme-linked immunosorbent assay or indi-
rect haemagglutination test are commonly
used as initial screen for anti-hydatid anti-
bodies ?. Moreover, fast detection of the
cases in the endemic areas is very impor-
tant, in order to prevent further spread of
the disease to other areas 2. In the present
study IgG ELISA employing crude hydatid
fluid antigen gave a sensitivity of 83.33 %.
However, the obtained sensitivity was rela-
tively lower than that obtained by Ghorba-
nalinezhad et al . On the other hand Kan-
war et al * have shown that, employing
purified 8 KDa hydatid specific antigens,
the sensitivity of ELISA was found to be
77%. The high number of false negative
results may be a result of several factors
such as strain variation of the parasite
which may change the immune response
that impact on the diagnostic results. More-
over, the presence of inhibitors in the se-
rum and the role of immune complex which
interfere with normal antigen-antibody inter-
action ?*% . In the present study the sensi-
tivity of ELISA was also affected by the lo-
calization of the cysts. ELISA technique
has a sensitivity of 80%-100% in detection
of liver cysts, while the sensitivity of this
test is around 50%-60% in lung cysts *°.
Liver cysts release more antigenic materi-
als into surrounding host tissues, unlike
lung cysts which are usually surrounded by
an intact hyaline cyst wall 2%, In helmin-
thes infections not only the innate immune
system, but also adaptive immune mecha-
nisms appeared to be involved in the de-
fense against the parasite '’. While para-
site-specific antibodies appear not to ex-
hibit a direct restricting role on the growth
of hydatid cysts in humans, the immu-
nological effecter function may be attrib-
uted primarily to T Lymphocytes >°. In the
present study the CD4/CD8 ratio was sig-
nificantly deceased. In general, it is be-
lieved that proteinaceous antigens added

exogenously elicit primarily CD4 T lym-
phocytes responses, which are MHC class
Il restricted, however, recent reports have
demonstrated cross-priming of CD8 T lym-
phocytes in infectious diseases and anti-
gen presenting cells can take exogenous
antigens and present them to CD8 T cells
through the Class | MHC molecules®. In
the present study, cystic echinococcosis
patients showed significant eosinophilia
and this observation is in agreement with
previous studies in this regard "*°. In addi-
tion to their role as terminal effector cells in
helminthes infections through the IgE-
dependent cell cytotoxicity °, eosinophils
may also serve as specific antigen present-
ing cells and present antigens to the
primed T cells, which were then induced to
produce IL-5 3'. In the current study the
level of IFN-y was significantly elevated in
echinicoccosis patients when compared
with normal control group. Crude hydatid
fluid contains a mixture of distinct antigens
of both host and parasite origin. The two
most abundant antigens are antigen 5 and
antigen B ?®. This crude mixture can pro-
mote activation of both TH1 and TH2 cells
9101 Some studies have shown that at
the time of cyst development TH1 re-
sponse, which associated with increased
level of IFN-y, could be detected """, but
if TH1 responses begin to damage the
parasite, then the parasite starts to domi-
nate TH2 response through release of an-
tigens that induce TH2 promoting cytokines
such as IL-4 and IL-13 *. TNF-a is a pro-
inflammatory cytokine that is expressed
early during acute inflammatory responses
% Since cystic echinococcosis is a long
standing infection, the level of TNF-a could
be declined with the development of the
cyst. All 30 cystic echinococcosis patients
examined, developed a significant lympho-
cyte transformation response to crude hy-
datid fluid antigens, while none of the
healthy individuals showed any specific
lymphocyte transformation response to that
antigens, suggesting the presence of effi-
cient specific memory cells in the echino-
coccosis patients. The data presented in
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this study suggest that the lymphocyte
transformation response provides a test
with increased sensitivity compared with
serology. So lymphocyte transformation
responses along with serology provide sup-
portive evidence for specific diagnosis of
human cystic echinococcosis. However,
Kharebov et al *® have reported that, while
the specific humoral response decreased
gradually after successful treatment
(chemotherapy or surgery), the cellular re-
sponse remained positive for a prolonged
period ( > 35 years).

Finally, the current work showed that the
local strain of Echinococcus granulosus
induces both cellular and humoral immune
responses, and the number of circulating
CD8 T cells was significantly increased in
cystic echinococcosis patients, however,
hyporsponsivness to hydatid specific anti-
gens has not been induced as indicated by
lymphocyte transformation response to hy-
datid antigens. Molecular studies to specify
the local strain of Echinococcus granulosus
in Kurdistan region and investigation of the
production of homologous mammalian cy-
tokines by Echinococcus granulosus meta-
cestode are recommended.
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