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Summary

Objectives. Most authors attest that parasitic arthritis manifests itself immunologically in a non-specific way and, until now, the most important
reactions remain unclear. The objective of our study was to evaluate the indices of cellular immunity specifically in patients with parasitic arthritis in
the case of various infestation agents.

Material and methods. In the study were included 161 patients, that were divided into 3 groups: first group (97 patients) with parasitic arthritis
with echinococcosis infestation, the 2nd group (31 patients) — with parasitic arthritis with Toxocara cannis and the 3rd group (33 patients) — with
parasitic arthritis with Giardia lamblia infestation.

Results. Within the framework of the development of parasitic arthritis, the most significant changes occur in the immune status of the patients,
with Giardia lamblia parasitic arthritis, followed by those with echinococcosis infestation parasitic arthritis and Toxocara cannis parasitic arthritic,
which were characterized by a marked increase in (D2 cytotoxic lymphocytes and a decrease in the number of (D4 and (D8 lymphocytes, against the
background of the physiological constant number of (D3 lymphocytes.

Condlusions. Cellular immune status in parasitic arthritis is characterized by a deficit of control over the work of the system, expressed by a decrease

in (D4 and (D8, against the background of the optimal concentration of (D3, but with increased cytotoxicity activity by increasing (D2.
Keywords: parasitic arthritis, echinococcosis, Toxocara cannis, Giardia lamblia, cellular immunity

Introduction

Most authors attest that parasitic arthritis is manifested by
arthralgia, hyperemia, swelling of the joints and disturbance
of their function, including morning redness. The clinical
picture meets the characteristic signs of seronegative
spondyloarthropathy, which includes more reactive arthritis
and psoriatic arthritis. Among the distinctive features of
parasitic arthritis, also found in spondyloarthropathies, we
reveal enthesopathies (inflammation of the insertion areas of
the tendon, ligament and joint capsule), dactylitis (swelling
of the fingers) and asymmetric damage to the joints,
sometimes oligoarticular damage and irritations [1-4].
Parasitic arthritis is more characteristic for men, it is binding
seronegative, although some more recent studies have
shown the possibility of the existence of an insignificantly
increased diagnostic titer of rheumatoid factor in the case
of coexistence of B-lymphocytic hyperactivity syndrome or
long chronic helminthiasis [2-5].

Parasitic arthritis usually has a self-limiting course
with the resolution of symptoms in 3-12 months, even in
patients with acute forms [2, 3]. However, it has a tendency
to recurrences, especially with gastrointestinal inflammatory
processes.

In 15% of cases, patients with parasitic arthritis develop
long-lasting destructive arthritis, enthesitis and spondylitis

[3]. In some recent studies [2, 4, 6], 7 factors were analyzed
as predictors of long-term forms in parasitic arthritis. The
number of patients with parasitic arthritis in these studies
was small, and the analysis of a truthful subgroup was not
possible. Involvement of the coxo-femoral joint, erythrocyte
sedimentation rate (ESR) over 30mm/h, as well as the lack of
response to treatment with non-steroidal anti-inflammatory
drugs (NSAIDs), probably indicate the presence of a serious
form of psoriatic arthritis or the development of a chronic
helminthic process [1-3].

There are some peculiarities by which parasitic arthritis
differs from other arthropathies. Dactylitis occurs in
more than 37% of cases, enthesitis and tendosynovitis are
equally characteristic for arthritis, being present in most
patients, although they are not always appreciated in clinical
examination. According to the literature data, fibrosis
and ankylosis of small joints are rarely determined. Early
ankylosis of the proximal interphalangeal joints can manifest
itself only within the framework of severe developments in
the disease [3, 7].

However, despite knowing the clinical picture of
parasitic arthritis, so far there are no reliable data on the
specific cellular immune status, which makes it difficult to
characterize the degree of development of the disease and the
choice of treatment tactics.
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The objective of the study was to evaluate the indices
of cellular immunity, specifically in patients with parasitic
arthritis in case of various infestation agents.

Material and methods

In the study were included 161 patients that were divided
into 3 groups depending on the pathogen of infestation and
the clinical variant of parasitic arthritis and was including
into the study according to the WMA Declaration of
Helsinki. The study was conducted at the Department of
Rheumatology of “Nicolae Testemitanu” State Medical and
Pharmaceutical University with approval of the Research
Ethics Committee No. 88 from 19.06.2018. The first group
(97 patients) consisted of patients with parasitic arthritis due
to Echinococcus infestation, the 2nd group (31 patients) —
patients with parasitic arthritis due to Toxocara cannis and
the 3rd group (33 patients) included patients with parasitic
arthritis due to Giardia lamblia infestation.

Criteria for inclusion in the study were: age of patients — 18-
70 years; the presence of parasitic infection by Echinococcus,
Toxocara cannis or Giardia lamblia; the appearance of
symptoms of locomotor damage in the period of parasitic
infestation; damage to the musculoskeletal system for
the first time (unsolved causes); the patient's agreement
to participate in the research. Exclusion criteria were: a
history of rheumatic diseases (inflammatory, autoimmune);
decompensated diseases (cardiovascular, hepatic, renal);
neoplastic diseases; mental and cognitive disorders; age less
than 18 years and older than 70 years.

We conducted a clinical and analytical study, selecting

Table 1
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patients according to the inclusion and exclusion criteria. The
studied groups of patients were comparable. Theaccumulation
of the data was of the "witness case" type. Ethically, the study
did not include elements of human experimentation, and
the evaluation criteria did not change throughout the study.
Analysis of the data obtained was carried out at the end of
the study. Given the presence in the statistical examination
of groups with several types of variants (nominal and
scaling), they were processed separately. The data obtained
were statistically processed by the variational, regressional,
clusterian, multiple scanning, ANOVA (ANalysis Of
VAriance) correlational analyses with the calculation of
the arithmetic mean (M), the standard error (ES) and the
standard mean deviation (DS), the parametric correlation
coefficients (r) and the nonparametrics Spearman, Kendall
Tau, gamma (Rr). The differences in the arithmetic averages
(P) were compared using the Student criterion (#) StatSoft
v.9.0. The methodological support was provided by using the
methods exhibited in the works of well-known specialists in
the field [2-5].

Results

An important marker for the work of the immune
system is the lymphocyte. The research carried out by us has
shown that the average percentage indices of the content of
lymphocytes in the peripheral blood of patients with parasitic
arthritis (21,5+0,4) were within the limits of the norm and
did not undergo changes, having average values without
statistical differences between the studied groups (Table 1).

Relative (%) and absolute (109/1) lymphocyte indices of patients included in the study (%)

Lymphocyte content, % Echinococcus parasitic arthritis Toxocara canis parasitic arthritis | Giardia lamblia parasitic arthritis
n=97 n=31 n=33

Relative indices, % (M+m) 37504 379403 373205

Absolute indices, 10°/1 (M+m) 2341+22.1 2344+21.6 2337+25.1

For the characteristic of the quantitative and functional
indices of the T and B lymphocyte subclasses, we used the
most effective method of identifying cells by determining
the immuno-fermentative with the help of monoclonal
antibodies. Thus, we conducted a series of researches on
cell determinants (CD), the main purpose being to compare
these results between the basic groups of patients. The
investigated markers were: CD3 antigen (antigenic receptor
marker on all T lymphocytes), antigens corresponding to
suppressor lymphocytes — CD8, lymphocytes with cytotoxic
function (killer) - CD2 and helper inducers - CD4, as well
as CD22 antigen, specific to mature B lymphocytes secreting
immunoglobulins.

The average percentage indices of the total concentration
of CD3 lymphocytes did not differentiate between the studied
groups (p<0.05) (Table 2), the content of CD2 lymphocytes
assessed in patients with Giardia lamblia parasitic arthritis
was significantly higher (19.1% in relative indices and

379x10%/1 in absolute indices, p<0.05) than in parasitic ar-
thritis in Echinococcus or Toxocara canis. We anticipate, that
Giardia lamblia parasitic arthritis is characterized by a more
significant expression of cytotoxic reactions, which would
also explain the more serious clinical condition (association
of axial and peripheral musculoskeletal manifestations) in
these patients compared to other groups of patients.

Human T lymphocytes, in addition to the previously
analyzed CD3 and CD2 clones, are divided into two other
subtypes, called CD8 suppressor and CD4 helper. It is
assumed that these subpopulations interact with the effector
cells, causing stimulation or suppression of the development
of immune reactions [7-9]. In addition to the suppressor and
helper cells, responsible for regulating the overall activity of
immunocyocytes, the existence of antigen-specific regulating
cells is assumed [1,3, 10-14].

CD4 and CD8 lymphocytes can be identified with the help
of monoclonal antibodies, but because they are also equipped
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Table 2
Total content of (D2, (D3, (D4, (D8 and (D22 lymphocytes in peripheral blood of patients included in the study (ind. rel., % and abs., 10°/1)
Echinococcus parasitic arthritis Toxocara canis parasitic arthritis | Giardia lamblia parasitic arthritis
n=97 n=31 n=33
Content of (D3 lymphocytes
Relative indices, % 54.7+1.6 56.2+1.1 57.1£1.0
Absolute indices, 10%/1 916,2+47.3 950.24+31.2 941.8+27.12
Content of (D2 lymphocytes
Relative indices, % 14.2+0.28 13.9+0.31 19.140.19"
Absolute indices, 10°/1 321£12.7 308+14.6 379£11.91
Content of (D4 lymphocytes
Relative indices, % 32.240.22 34.740.12 27.9+0.19"
Absolute indices, 10°/1 549.1+21.2 552.2+23.2 44304223
Content of (D8 lymphocytes
Relative indices, % 17.7+0.3 18.3+0.3 13.9+0.47
Absolute indices, 10/1 341.2+4.1 349.7+2.9 219.0£5.47
Content of (D22 lymphocytes
Relative indices, % 20.1+0.31 16.0+0.18™ 19.51+0.22
Absolute indices, 10°/1 443+3.2 391.143.9* 431+4.4

Note: "'p<0.05 — parasitic arthritis by giardiasis vs echinococcosis and toxocariasis; “p<0.01 — parasitic arthritis by giardiasis vs toxocariasis; *p<0.01 — parasitic
arthritis by giardiasis vs echinococosis; “p<0.01 — parasitic arthritis by toxocariasis vs echinococcosis and giardiasis

with a number of properties, they can be determined by
other methods, especially CD8 lymphocytes (suppressors).

According to the accumulated data (Table 2), the popu-
lation of CD8 lymphocytes (mean indices) in patients with
parasitic arthritis Giardia lamblia was lower compared to the
values revealed in patients in the group with parasitic arthritis
Echinococcus or Toxocara canis, both as absolute values and
as relative values (p<0.01). This result was conditioned
by the fact that 74% of patients with parasitic arthritis
Echinococcus and Toxocara canis had in their blood over
18% CD8 lymphocytes, compared to patients with parasitic
arthritis Giardia lamblia, who had such a proportion in only
31% of cases (p<0.01). This phenomenon could be generated
by the massive migration of CD8 lymphocytes to synovial
fluid and joint structures [2, 5, 7, 11]. The absolute mean
indices of CD8 lymphocyte content were also, statistically,
significantly altered in the group of Giardia lamblia parasitic
arthritis patients, compared to the groups of patients with
parasitic arthritis Echinococcus and Toxocara canis (p<0.01;
Table 2). The marked suppressor and cytolytic impact of
CD8 lymphocytes could explain the more serious course of
Giardia lamblia parasitic arthritis.

Another subpopulation of T-lymphocytes, responsible
for regulating the immune response and performing effector
functions are T-helper (Th) lymphocytes. These lymphocytes
are distinguished from other subclasses of T lymphocytes
by the clonal determinant CD4. The determination of the
percentage content of CD4 helper lymphocytes in patients
with parasitic arthritis (Table 2) demonstrated their decline
in the group of Giardia lamblia parasitic arthritis patients,
compared to those with Echinococcus and Toxocara canis,

the estimated difference being also statistically significant
(parasitic arthritis Giardia lamblia 27.9+0.19 vs Echinococcus
parasitic arthritis — 32.2+0.22 and Toxocara canis parasitic
arthritis — 34.7+0.12; p<0.01). Determination of absolute
indices of CD4 T lymphocytes (Table 2), also demonstrated
a decrease in their average values in Giardia lamblia parasitic
arthritis (parasitic arthritis Giardia lamblia 443.0+22.3 vs
Echinococcus parasitic arthritis — 549.1+21.2 and parasitic
arthritis Toxocara canis — 552.2+23.2; p<0.01). The decrease
in the average indices of CD4 lymphocytes is probably
determined by the fact that in Giardia lamblia parasitic
arthritis there is a more pronounced immunodepression
than in parasitic arthritis Echinococcus and Toxocara
canis. This immune deficiency inherent in Giardia lamblia
parasitic arthritis can be explained by the involvement of
two factors [3, 5, 15]: the first factor would be the excessive
consumption of effector cells and their massive migration to
the inflammatory joint focus, the second can be defined by
the excess of supraactive helminthic antigens generated by
endogenous toxic-infectious syndrome and, as a result, their
massive migration from peripheral blood to tissues with the
numerical decline of CD4 lymphocytes.

Thus, following the analysis of CD4 lymphocyte values,
depending on the clinical variant of parasitic arthritis,
we established the same regularity as in the case of CD8
lymphocytes. The lowest values were recorded in Giardia
lamblia parasitic arthritis compared to Echinococcus and
Toxocara canis parasitic arthritis (p<0.01), the respective
decline causing the more serious course of this clinical form.
CD4 lymphocyte values were generally similar in patients
with parasitic arthritis Echinococcus and Toxocara canis.
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Significant changes occur in the immune status in case
of Giardia lamblia parasitic arthritis - immune deficiency
are probably due to the aggressiveness of the helminthic
pathogens. The number of CD22 lymphocytes appears in the
blood of people with parasitic arthritis (Table 2), especially
in patients with Giardia lamblia and Echinococcus parasitic
arthritis (p<0.05), compared to patients with parasitic
arthritis Toxocara canis (p<0.01). Thus, we can conclude in
favor of the existence, in patients with parasitic arthritis, of a
disturbed state of the immune system, which is characterized
by deterioration of the effective control function on the part
of CD4 and CD8 lymphocytes against the background of an
increased expression of cells with cytotoxic effect CD2 and
CD22 (immune-humoral). The CD3 value persists within
physiological limits.

Discussions

Currently, more and more data are accumulating on the
similarity of some parasitic antigens and antigens of human
tissues, primarily the myocardium, synovia and nervous
tissue, such as glyco-sphingolipids, ribosomal proteins, etc
[1-3, 6-8, 15]. This adaptation mechanism is considered
molecular mimicry, in which the surface antigens of the
parasite coincide with the host antigens, and the molecular
structure of parasitic proteins reproduces the structure of a
number of immuno-regulatory proteins of the host [6, 9, 16].

Residual products of helminths, such as proteins and
host cells modified in the pathogenic process (dystrophy,
inflammation, necrosis), become a powerful immune
stimulus, being pathogens and including the mechanisms of
general and local immunity. At the same time, both humoral
and cellular mechanisms of nonspecific (complement,
phagocytosis, etc.) and specific (B and T systems), aimed at
eliminating parasites, are activated [11-13, 17].

Thus, following the analysis of CD4 lymphocyte values,
depending on the clinical variant of parasitic arthritis,
we established the same regularity as in the case of CD8
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lymphocytes. The lowest values were recorded in Giardia
lamblia parasitic arthritis compared to parasitic arthritis with
Echinococcus and Toxocara canis (p<0.01). The respective
decline causes the more serious course of this clinical form.
CD4 lymphocyte values were generally similar in patients
with parasitic arthritis Echinococcus and Toxocara canis.

In addition, “parasitic metabolites have a cytotoxic effect
on somatic, generative and possibly immune host cells,
causing the growth of apoptotic cells among them” [1-4,
18]. It has been shown to “increase the level of apoptosis of
lymphocytes in schistosomiasis, the cells of the host spleen
in the acute stage of Manson's schistosomy, as well as an
increase in the level of apoptosis of CD4+ T lymphocytes
in the peripheral blood of mice infected with microfilariae
Brugia pahangi” [8-11].

The mechanisms of induction of apoptosis of host cells
in helminthiasis are not fully understood. Of the four main
molecules, whose production causes cell death, authors
considered that the helminths themselves actively stimulate
the production of tumor necrosis factor in the host body,
although it is believed that the synthesis of this cytokine is
used by the host as a protective immune response in most
helminthiases, aimed at inducing apoptosis in the tissues of
the parasite [1, 3, 7, 14].

Conclusions

Parasitic arthritis is characterized by the diversity of
clinical joint manifestations, which fall into 3 clinical variants:
induced by infestation with Echinococcus, Toxocara canis and
Giardia lamblia, among which giardiasis correlates with a
more severe clinical course, followed by echinococcosis and
toxocarosis. Cellular immune status in parasitic arthritis
is characterized by a deficit of control over the work of the
system, expressed by a decrease in CD4 and CD8, against the
background of the optimal concentration of CD3, but with
increased cytotoxicity activity by increasing CD2.
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