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Abstract

In this study, We aimed to investigate the benefit of monitoring cases with hydatid
cyst by means of immune components in patients before and after 15 days after surgery.
IL-1B, IL-2, IgG, IgM, IgA, C3 and C4 were evaluated as were the relationship between
these parameters with each other. Mean values of C3 and IgG of patients were
significantly higher than those of controls before surgery, While mean values of C3, C4
and IgG of patients remain significantly higher than those of controls after 15 days of
surgery. There was a significant correlation between serum levels of IL-1f and C3, IL-2
and IgA, C3 and IgA in patient before surgical removal and healthy controls, while
there was correlation near to statistical significance between the different immune

component studied in patients after 15days of surgical removal.
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Introduction

Echinococcus infections are among the most dangerous helminthic diseases in
human (1). Echinococcus organisms, the cause of echinococcosis (hydatid disease), are
parasitic helminthes with life cycles involving a carnivorous definitive host (usually dog
or fox) and intermediate host (human, ungulate or rodents) (2). Echinococcus
granulosus infection in humans triggers a cellular and humeral response commonly
characterized by elevated of some serum immunoglobulines (3). Cytokines are

important in the regulation of the immune system and are secreted by a variety of cells
in response to self and non-self stimuli. Communication within cells, in the same or
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distant anatomical sites, occurs via cytokines which determine the quality and intensity
of inflammatory and adaptive immune responses (4). Adaptive immunity include Ab
and T cell responses generated by lymphocytes (2). It is well known that hydatid disease
induces production of antibodies in human with total and specific Immunoglobulin's
increased, T cells (T helper cells) produce distinct patterns of cytokines, Th1, Th2 cross
regulate one another because their respective cytokines act antagonistically (5). The aim
of this study is to determine the levels of the echinococccus antibodies IgG, IgM, IgA
and components of complements C3, C4 and serum levels of IL-1, IL-2 before and after
surgical treatment and assessing a possible relations of these parameters with each other.
Materials and Methods

Sera were collected from 20 patients before and 15 days after surgery (5 female
and 15 male) aged from (16 to 63 years) from Al-Nu'man hospital in Baghdad, with
liver and lung hydatid cyst. Patients clinically diagnosed and surgically confirmed in all
of the cases, and 20 healthy controls (males and females) aged (20 to 55). The
investigation for those patients and control subjects were done in Immunology section
at Central Public Health Laboratory. Serum levels of total immunoglobulin's IgG, IgM,
IgA and complement factors (C3, C4) were measured by using Radial immnodiffusion
(RID) plate (Diagonal) based on the method of (6) and (7). The results were obtained by
analyzer in mg/dl. The normal range was IgG (710 to 1520) IgM (40 to 250) IgA (90 to
310), C3 (84 to 193), C4 (20 to 40) Serum IL-1P and IL-2 levels were measured by
enzyme amplified sensitivity immunoassay technique (EASIA) kits Biosource/ Europe
S.A.-Rue de I’Industry\ Nivelles- Belgium. The tests were performed according to the
manufacturer’s instructions. All results are expressed as means of standard deviation
(meant SD) comparison of variables was calculated by non parametric Mann-Whitney
U test. The level of significance was set at p 0.05 in all analyses. All analyses were
performed using the Minitab software.

Results

The study covered 40 subjects attending Al-Nu'man hospital in Baghdad. They
were 20 patients with liver and lung hydatid cyst. Sera were collected before and after
15 days of surgical removal of the hydatid cyst. The differences of immunological
variables between patients with hydatid cyst and healthy controls are shown in Table(1).
Table (1) Mean, minimum-maximum and median values of serum immunological
variables levels in hydatid cyst patients before surgery and healthy controls values

are mean =+ SD.

Patients before 15 days of surgical removal

Parameter mean + SD. Controls(N=20) (N=20) males (15 +ve) females (5 +ve)

IL-1B (pg/ml) 47.1+26.17(10.9-98.1,41.8) 71.735.9416.21(11.4-,34.7) N.S
IL-2(u-ml) 10.9+ 8.2(3.9-36.2,8.1) 11.9+6.4(3.3-31.2,11.4) N.S
C3(mg/dl) 95.3+22.0(63.5- 151.8,92.4) 143.6 +75.1(39.9-319.8 ,143.4) *
C4(mg/dl) 26.949.9(14.3-51.7,27.7) 36.9422.9(4.5-77.3 ,33.8) N.S
IgM(mg/dl) 133.2+ 54.0(31.3-233,133.9) 107.7+89.6(3.1-410.3,96.9) N.S
IgG(mg/dl) 1123+ 333(644.5-1811.5,1071.5) 1481+660(219-2849,1426) *
IgA(mg/dl) 247.5+ 1593(53.2-835,232.1) 299.4+164.9(99.7-614.1,232.3) N.S

*p<0.05 Mann-Whitney U-test.

Patients before surgical removal of hydatid cyst showed a significant

increase of

C3 and IgG levels (p<0.05), A slight increase of IL-2 and IgA levels comparing with a
slight decrease of IL-1p and IgM (N.S). Also there was a high significant increase of
C3 levels in hydatid cyst patients after 15 days of surgical removal (0.001), and also
there was significant increase in C4 complement and IgG levels (P<0.01), while there
was slight increase of IL-2 and IgA and slight decrease of IL-1p and IgM serum levels
(N.S) (Table 2).
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Table (2) Mean, minimum-maximum and median values of serum immunological
variable levels in hydatid cyst patients after 15 days surgical removal of hydatid

cyst and healthy controls. values are mean £SD

Patients after 15 days of surgical
Immunological variables Controls (N=20) removal (N=20) males (15 +ve)
females (5 + ve)

IL-1pB (pg/ml) 47.1426.17(10.9-98.1,41.8) 46.10+£24.17(10.2-94.9,47.45) N.S
1L-2(u-ml) 10448.2(3.7-36.2,8.1) 12.5+7.3(5.4-35.3,12.1) N.S
C3(mg/dl) 95.34£22.0(63.5-151.8.92.4) 187.5492.3(82.3-409.4,161.2) Hokok
C4(mg/dl) 26.949.9(14.3-51.7,27.7) 51.0+£24.7(11.1-77.3,50.9) hoH
IgM(mg/dl) 133.24+54.0(32.3-235,133.9) 124.6+70.4(26.1-3086,120) N.S
1gG(mg/dl) 1123.4+333(644.5-1811.5,1071.5) 1891+836(779-3158,1907) hoH
IgA(mg/dl) 2475+1593(53.2-835,232.1) 305.74+206.9(60.5-164.1,237.6) N.S

*%%(p<0.001),**(p<0.01) Mann-Whitney U-test
A positive correlation between IL-1p and C3, IL-2 and IgA, C3 and IgA levels was
found in patients before surgery and healthy control, but correlation between C4 levels

and IgG levels, IgM levels and IgG levels also showed a correlation degree near to
statistical significance (Table 3).
Table (3) Correlation among disease severities and serum immunological variables

valuated by the Pearson correlation p-value before surgery

Immunological variables Statistical values C3 C4 IgM IgG IgA
r 0.489 0.257
IL-1p p 0.029 0.274
2 r 0.056 | 0.098 | 0.956 | 0.049
p 0.815 | 0.680 | 0.013 | 0.446
3 r 0..186 | 0.582 | 0.949 | 0.523
p 0.432 | 0.131 | 0.015 | 0.018
r 0.635 | 0.401
c4 p 0.113 | 0.081
r 0.422
1eM D 0.064
r 0.024
1G p 0.919

There were a correlation degree near to statistical significance between IL- 1B and

C3, IL-2 and C4, C3 and C4, C4 and IgM, IgM and IgA levels as shown in (Table 4).
Table (4) Correlation among disease severities after surgical removal of hydatid cyst and

serum immunological variable evaluation by the Pearson correlation P-value

Immunological variables Statistical values C3 C4 IgM IgG IgA
I-1p r 0.440 | 0.386 | 0.357 | 0.143
p 0.052 | 0.093 | 0.122 | 0.547
r 0.081 | 0.360
IL-2 p 0.734 | 0.119
r 0.147 | 0.224
c3 p 0.535 | 0.543
ca r 0.433 | 0.386 | 0.426 | 0.066
p 0.057 | 0.093 | 0.061 | 0.783
r 0.196 | 0.388
1eM p 0.408 | 0.091
r 0.226
1sG p 0.338

In healthy controls there were no correlations among the serum levels of IL1f, IL-
2, C3, C4, IgG, IgM, IgA. Only a correlation near to statistical significance between IL-
1B and C4 levels (Table 5).
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Table (5) Correlation between healthy controls and serum immunological variable
evaluated by Pearson P-value

Immunological variables Statistical values C3 C4 IgM IgG IgA
.1 r 0.255 | 0.397 | 0.089
1P p 0.278 | 0.083 | 0.708

r 0.031 0.032

IL-2 P 0.897 0.892

3 r 0.339 0.082

p 0.144 0.730

r 0.064 0.048

c4 p 0.788 0.840

r 0.068 | 0.264

1eM p 0.775 | 0.261

r 0.209

1G p 0377

Discussion

Parasites have evolved a varaiety of adaptive strategies evading or even exploiting
their hosts immune response. Increasing evidence shows that parasites-derived
substances play important role in initiating or maintaining the parasites (8). The
Echinococcus organisims are very complex multicellular pathogens and they are highly
immunogenic, stimulating proinflammatory cellular responses, significant Ab
production, and T cell and other cell mediated responses, in their human and
intermediate host (2). Both humoral and T-cell mediated responses constituted of T
helper cell-1 (Thl) and T helper cell-2 (Th2) type reactions, seem to play important role
against infections and are considered to be regulated by cytokines (9, 10). In the
immune response to infections, cytokines produced by Th lymphocytes have a role in
regulating antibody isotype production (8, 11). Complement system is a critical part of
human inflammatory and immune responses to foreign antigens (12). So host
complement system interact with the parasite and damage it (13). The results of the
present study confirm the previous view and allow some additional details. According
to the data we obtained elevated levels of serum complement proteins C3 before
surgical removal of hydatid cyst compared to healthy control and C3, C4 were detected
in patients after 15 days of surgical removal of hydatid cyst patients compared to
healthy controls which may be because complement triggers inflammatory response by
the infection followed by complement activation (10) and activation of the complement
cascade leads to elevated levels of many potent pro-inflammatory mediators (12)
Previous ex-vitro studies have shown an increase in C3 and C4 cystic Echinococcus
patients (10, 14).Our data confirmed data previous published of significant increase in
IgG levels before and after 15 days of surgical removal compared to healthy individuals
and a slight increase of IgA levels (10, 14, 15, 16, 17). A delayed antibody reduction is
observed in patients after surgery (16) and it may be maintained in human host for many
years after the cyst surgically removed (2). Slight elevation in IL-2 have been detected
in hydatid cyst patients before and after 15 days of surgical removal compared to
healthy controls due to humoral and cellular response characterized by elevation in
some serum antibodies and cytokines (18, 19, 20). A similar elevated level in IL-2
concentration was detected by (14). The proinflamatory cytokine IL-1, IL-1f is reduced
in hydatid cyst patients before and after 15 days of surgical removal compared with
healthy control this result is similar to (21). That suggested the selective diminution of
immune mediators of inflammation may prevent inflammatory pathology by presence
of viable Echinococcus multilocularis metacestodes that depressed cytokine release.
While (22) found no elevation of IL-1fB in cystic echinococcus (14). Study showed
decrease in IL-1PB cytokine level in cystic echinococcus. IL-1 has o pathogenic role in
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several diseases and reducing it’s production or blocking it’s action is an appropriate
strategy for treating patients (23). So we found in our study slight increase in IL-2 and
decrease in IL-1P, This opposing dynamics of inflammatory cytokines release may
prevent overwhelming and pathogenic inflammation and constitute an appropriate
response for attraction of effector cells into the periphrastic tissues with the capacity to
limit Echinococcus multilocularis metacestode proliferation growth and dissemination
(21). We found significant correlation levels of total IL-1f and C3 and this result
confirm what has been found recently that C3 act also as regulator of synthesis of
certain cytokine IL-1 by human peripheral blood mononuclear cells (24). Also a
correlation was found between IL-2 and IgA that indicates the clear correlation between
cytokine and Ab profiles in chronic stage of human cystic echinococcus (2).The
correlation between C3 and IgA before surgical removal may by explained by the fact
that Ab activates complement and acts as an opsonin for various pathogens, and that it
was reported that antibodies activated complement cascade and immune complex
deposition in patients with hydatid cyst (16). In conclusion, our study investigated
regulation of specific immune response in cystic echinococcus, and further
investigations will be required to detect concentration’s of specific immune response on
the prognosis until the end of the second year.
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