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Hydatid Cyst Disease (Echinococcosis) and Its Genetic and
Immunological AspectsHydatid cyst disease (echinococcosis) is a parasitic
disease caused by the encysted larvae of the tapeworm Echinococcus
granulosus. It represents a significant public health problem worldwide and is
a zoonotic disease requiring two hosts to complete its life cycle. The definitive
hosts belong to the Caninae family, including dogs, wolves, and foxes, while
the intermediate hosts comprise livestock such as sheep, goats, and cattle.

Humans can also act as accidental hosts.

This study included 62 patients diagnosed with hydatid cyst disease (18
males and 44 females) with a mean age of 36.67 £ 1.27 years, compared to a
control group of 75 healthy individuals (29 males and 46 females) with a
mean age of 34.20 = 1.20 years. The samples were collected from various

hospitals in Diyala Governorate between January and June 2023.

The results of this study revealed that the prevalence of infection was
higher in females (71%) than in males (29%). The infection rate was evenly
distributed between urban and rural areas. Additionally, a statistically
significant increase (p < 0.05) in infection rates was observed among non-
employed individuals compared to employed individuals (64.5% vs. 35.5%,
respectively). Furthermore, hepatic infections were significantly more
common than pulmonary infections (85.5% vs. 14.5%, respectively).Serum
cytokine analysis demonstrated a significant increase in TNF-a levels in
hydatid cyst patients compared to the control group (409.54 + 126.37 vs.
20.95 + 0.93 pg/mL, respectively). In contrast, MMP-9 levels showed a non-
significant elevation in patients compared to controls (20.40 £ 1.52 vs. 19.49

+ 1.62 pg/mL, respectively). TIMP-1 concentrations, however, were
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significantly higher (p < 0.001) in the control group compared to patients
(320.47 £43.81 vs. 518.05 + 32.56 pg/mL, respectively).

A molecular analysis was conducted to investigate the genetic
polymorphisms of TNF-a, MMP-9, and TIMP-1 genes. Two single nucleotide
polymorphisms (SNPs) in the TNF-a gene, rs41297589 and rs1800629, were
analyzed. The rs41297589 polymorphism showed a non-significant increase
in the TT genotype and T allele frequencies in hydatid cyst patients compared
to controls (52.0% vs. 50.5%, odds ratio [OR] = 1.07, and 3.2% vs. 0.0%, OR
= 6.24, respectively). Meanwhile, the TA genotype and A allele exhibited a
non-significant decrease in patients compared to controls (96.8% vs. 100.0%
and 48.0% vs. 50.0%, OR = 0.94, respectively), with no occurrence of the AA

genotype in either group.

For the rs1800629 polymorphism, the GG and AA genotypes and the G
allele showed a non-significant increase in patients compared to controls
(35.5% vs. 24.0%, OR = 1.74; 16.1% vs. 16.0%, OR = 1.01; and 60.0% vs.
54.0%, OR = 1.26, respectively). Conversely, the GA genotype and A allele
demonstrated a non-significant decrease in patients compared to controls
(48.4% vs. 60.0%, OR =0.63; and 40.0% vs. 46.0%, OR = 0.79, respectively).
These findings suggest that the GG and AA genotypes and the G allele may
serve as risk factors for hydatid cyst disease, while the GA genotype and A

allele may have a protective role.

Regarding MMP-9 gene polymorphisms (rs17576 and rs760670157), the
rs17576 polymorphism exhibited a significant increase in the TT genotype
and T allele frequencies in patients compared to controls (98.4% vs. 0.0%, OR
= 619.0; and 99.0% vs. 0.0%, OR = 24,782.33, respectively). A non-

significant increase was noted for the TG genotype in patients compared to
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controls (1.6% vs. 0.0%, OR = 3.86). However, a significant reduction was
observed in the GG genotype and G allele frequencies in patients compared to
controls (0.0% vs. 100.0%, OR = 0.00005).

For the rs760670157 polymorphism, a significant decrease was observed
in the GG genotype frequency in patients compared to controls (1.6% vs.
26.67%, OR = 0.05), while the G allele frequency showed a non-significant
reduction (49.0% vs. 57.0%, OR = 0.74). The GA genotype exhibited a highly
significant increase in patients compared to controls (95.2% vs. 60.0%, OR =
13.11). Conversely, the AA genotype showed a non-significant decrease in
patients compared to controls (3.2% vs. 23.33%, OR = 0.22), while the A
allele demonstrated a non-significant increase in patients (51.0% vs. 43.0%,
OR = 1.35). The GA genotype and A allele were associated with high odds

ratios.

TIMP-1 is an inhibitor of MMP-9 and serves as a marker of tissue
degradation in hydatid cyst disease. Two SNPs in the TIMP-1 gene
(rs1043428 and rs41454248) were analyzed. The rs1043428 polymorphism
showed a significant reduction in the CC and GG genotype frequencies in
patients compared to controls (1.6% vs. 25.3%, OR = 0.05; and 1.6% vs.
14.67%, OR = 0.10, respectively). The C allele frequency was non-
significantly lower in patients than in controls (50.0% vs. 55.0%, OR = 0.81).
The CG genotype showed a significant increase in patients compared to
controls (96.8% vs. 60.0%, OR = 20), while the G allele frequency was non-

significantly elevated in patients.
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Similarly, the rs41454248 polymorphism demonstrated a significant
increase in the GA genotype frequency in patients compared to controls
(90.3% vs. 60.0%, OR = 6.22) and a non-significant increase in the A
allele frequency (45.0% vs. 43.0%, OR = 1.08). The GG genotype
frequency was lower in patients than in controls (9.7% vs. 26.7%, OR =
0.29).



