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Abstract

Background: Toxoplasma gondii infection shows

significant health risks, particularly in women of
childbearing age. Understanding its impact on liver and
kidney function is crucial. This study aimed to investigate
the prevalence of Toxoplasma gondii IgG and IgM
antibodies in a cohort of women and assess their liver and
kidney function through biochemical markers. Method:
Blood samples from 88 women (aged 14-43 years) were
analyzed for IgG and IgM antibodies against T. gondii.
Liver and kidney function markers were assessed using
biochemical tests. Result: Out of the specimens, 14 (16%)
tested positive for IgG and 9 (10%) for IgM antibodies.
Notably, the highest antibody rates were observed in the
second age group (20-29 years), with 52%, followed by the
first and third age groups (<20 / 30-39 years) with 24%
each. Significant elevations in creatinine and urea
concentrations were observed in patients (P < 0.05), along
with elevated levels of Aspartate amino-transferase,
Alanine transaminase, and Alkaline Phosphatase (P <
0.001). Conclusion: The study highlights a significant
association between Toxoplasma gondii IgG and IgM

antibodies and altered liver and kidney function markers.

Significance | This study determined the relationship between
Toxoplasma infection and liver and kidney dysfunction, aiding in early
diagnosis and treatment.
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These findings underscore the importance of screening
and managing Toxoplasma infections, especially in women
of reproductive age, to mitigate potential health
complications.
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Introduction

Toxoplasmosis, a critical protozoal illness caused by the parasite
Toxoplasma gondii, affects over a billion people worldwide.
Humans can contract it through two main pathways: horizontally
via inadvertent consumption of T. gondii oocysts in tainted foods
and drinks, or vertically through the placenta from mother to
unborn child (Mikaeel, 2020). T. gondii, an obligate intracellular
parasite, is widespread and can harm tissues and infiltrate sensitive
parts of the human body (Babekir et al., 2022). Factors such as age,
demographics, and immunologic efficiency influence individuals'
susceptibility to T. gondii infections and associated health problems
(CDC, 2022). The parasite presents in three contagious varieties:
tachyzoite (rapid-replicating type), bradyzoite (encased within
cellular cysts), and sporozoite (found inside oocysts) (Khryanin et
al., 2015).

Toxoplasmosis, a critical protozoal illness caused by the parasite
Toxoplasma gondii, affects over a billion people worldwide.
Humans can contract it through two main pathways: horizontally
via inadvertent consumption of T. gondii oocysts in tainted foods
and drinks, or vertically through the placenta from mother to
unborn child (Mikaeel, 2020). T. gondii, an obligate intracellular
parasite, is widespread and can harm tissues and infiltrate sensitive

parts of the human body (Babekir et al., 2022). Factors such as age,
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demographics, and immunologic efficiency influence individuals'
susceptibility to T. gondii infections and associated health problems
(CDC, 2022).

Despite cats being the primary hosts, intermediary hosts in its life
cycle include birds and mammals; when cats consume tiny animal
parts carrying T. gondii cysts, the cyst membranes disintegrate in
the gut, liberating bradyzoites. These bradyzoites subsequently
proliferate in the small intestinal walls and develop into oocysts, and
cats can excrete millions of oocysts in their stool following 3-14
days of infection (Babekir et al., 2022). The discharged oocysts
survive ecological circumstances, sporulate within 1-5 days, and
pollute the environment and water. T. gondii is thus spread to
intermediate hosts by consuming tainted food or water, and it can
survive in their organs for a long time (Ahmed et al., 2016).

This parasite was first divided into three primary clonal kinds by
polymerase  chain  reaction-restriction  fragment length
polymorphism (PCR-RFLP) indicators. Also, T. gondii strains were
divided into more than two hundred separate genotypes by the
same technique (Schumacher et al., 2021). Cardiac conditions,
severe renal and liver disorders, and other illnesses are all linked to
Toxoplasmosis (Nayeri Chegeni et al., 2019). Each essential organ
may contain T. gondii, which is particularly obvious in the acute
period in blood, cerebrospinal fluid, semen, tears, saliva, and urine.
Numerous studies have investigated the various medical
manifestations of Toxoplasmosis, revealing a connection between
the illness and abnormal liver function tests (Hassen et al., 2019).
Any alteration in liver enzymes resulting in dysfunction is termed
liver disease, as the liver plays a crucial role in several bodily
processes, and its impairment can lead to severe bodily harm;
hepatocellular disease is another term for liver disease. The term
“liver disease" encompasses a wide range of conditions that impede
the liver from performing its essential functions. Typically, three-
quarters or more of the liver's tissue must be affected before liver
function declines (Abdullah & AL-Aubaidi, 2019).

Several organic and chemical alterations occur during
Toxoplasmosis, affecting various bodily functions (Dupont et al.,
2012; Akinrotoye et al., 2018). Both genders can be affected by
Toxoplasmosis, necessitating clinical testing to assess the extent of
the illness. Biochemical tests reveal differences between individuals
with Toxoplasmosis and healthy individuals, particularly in kidney
function and liver enzyme concentrations such as Aspartate amino-
transferase (AST), Alanine amino-transferase (ALT), and alkaline
phosphatase (ALP) (El-Sayed et al., 2016). The parasite affects
numerous organs in the body, including the liver, spleen, kidneys,
and brain, underscoring the importance of comprehensive
diagnostic exams for these organs (Muhsin et al., 2016; Mokhtari et
al., 2016).

AST, ALT, and ALP are commonly used indicators to assess liver

damage caused by Toxoplasmosis (Fu et al, 2020). For renal

disorders, albumin and creatinine are pivotal biomarkers (NIDDK,
2021). T. gondii infection induces immunological alterations,
including the development of immune-globulins IgM and IgG
(Hassen et al., 2019; Gavali et al., 2024). IgM antibodies against T.
gondii indicate acute illness, whereas IgG antibodies suggest both
acute and latent illness, aiding in clinical diagnosis (Mousavi et al.,
2018). The objective of this study was to investigate the impact of

Toxoplasmosis on kidney and liver functions.

Materials and methods

Study Design

The study involved 88 human females aged between 14 and 43
years. Between September and December 2022, 5 ml of blood was
collected from each participant. Blood samples were transferred to
gel tubes and left to stand at room temperature for approximately
30 minutes. Subsequently, they were centrifuged at 3000 rpm for 5
minutes to separate the serum for further analysis. This study was
conducted following ethical standards and guidelines. All
participants provided informed consent, and the University of
Diyala Institutional Review Board approved the study protocol.
Confidentiality of participant information was strictly maintained
throughout the study.

Evaluation of Toxoplasma IgG and IgM

The initial immunological assessment aimed to detect anti-
Toxoplasma antibodies (IgG and IgM) using an enzyme-linked
immunosorbent assay (ELISA), following the manufacturer's
instructions (Foresight, Germany). Other biochemical analyses,
including urea, creatinine, AST, ALT, and ALP levels, were
determined using kits supplied by Mindray, China.

Statistical Analysis

The mean and standard deviation were calculated to assess the
levels of biochemical markers. An independent t-test was employed
to compare these markers between patients with T. gondii infection
and their uninfected counterparts. A significance level of less than
0.05 was considered statistically significant. Statistical analyses were

performed using SPSS Version 26.

Results and discussion

Our study provided insights into the prevalence and impact of
Toxoplasmosis on kidney and liver functions. Further research is
needed to elucidate the mechanisms underlying T. gondii-induced
renal and hepatic damage and develop targeted treatment strategies.
The present study examined specimens from eighty-eight women
aged 14 to 43 years, assessing IgG and IgM immunoglobulins for T.
gondii, along with kidney and liver function tests including urea,
creatinine, AST, ALT, and ALP.

Participants were categorized into patient and control groups based

on the presence or absence of Toxoplasma antibodies. The mean
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Figure 1. Prevalence of Toxoplasmosis
among age groups

Table 1. Detection of Toxoplasma gondii antibodies

Immunoglobulins

P value
IgG IgM
N 14 9
) % 16 % 10 %
T. gondii <0.001
O N 74 79
% 84 % 90 %

Table 2. Comparative parameters between patients and control group. N., non-significant; Sig, significant; H., high significant.

Parameter Control Patients
Std. Std. P _value
Mean. .. Mean. . ..
Deviation. Deviation.
Age 25.96 6.85 23.62 5.88 N. Sig (p > 0.05)
Urea 25.22 5.96 33.10 9.34 Sig (p < 0.05)
Creatinine 0.61 0.06 0.67 0.09 Sig (p < 0.05)
AST 24.66 6.47 35.57 11.63 H. Sig (p < 0.001)
ALT 24.75 6.22 34.10 15.17 Sig (p < 0.05)
ALP 47.33 19.85 87.52 40.14 H. Sig (p < 0.001)
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age for the patient group was 25.22+5.88 years, while it was
25.96+6.85 years for the healthy control group. Results revealed that
14 (16%) specimens were positive for IgG, 9 (10%) for IgM, and 2
specimens were positive for both IgG and IgM.

Hassen et al. (2019) reported a higher IgG positivity rate (49.4%)
than our study, while their IgM positivity rate (13.6%) was similar
to ours.

Quantification of coloration by an ELISA reader enables accurate
identification of Toxoplasma biomarkers via antigen-antibody
interactions. ELISA technology's simplicity and suitability for both
field and research laboratory settings have been documented
(Vikrant et al., 2013).

When both IgM and IgG tests for Toxoplasma are negative, it
indicates the absence of current or previous infestation. In such
cases, preventive measures, such as avoiding consumption of raw
meat, are recommended. If IgM is negative but IgG is positive, it
suggests a past illness has occurred, posing no risk to the unborn
child. However, when both IgM and IgG are positive (or negative),
it implies an acute infection. It's noteworthy that IgM titers may
remain elevated for an extended period, even beyond the initial two
weeks of infection, hence IgM antibodies alone may not always
signify an acute toxoplasmosis infection (Inceboz et al., 2021).
Regarding age groups, our study revealed the highest occurrence of
Toxoplasmosis in the second age category (20-29) at 52%, followed
by the first and third age groups (>20 / 30-39), as depicted in Figure
1.

This finding aligns with Abdulwahhab et al. (2022), who also
observed the highest occurrence of Toxoplasmosis in the age
category (20-29). However, it contradicts Elsaid's findings, which
indicated the highest occurrence in the age category (35-45). The
increased seroprevalence in the mid-age category may be attributed
to greater exposure to cats, contaminated objects, and foods
compared to other age categories.

The analysis of kidney function tests revealed elevated levels of urea
and creatinine in patients compared to the control group. The
mean+SD for urea in patients was 33.10+9.34, while in the control
group, it was 25.22+5.96, demonstrating a significant difference (P
< 0.05). Similarly, the mean+SD for creatinine in patients was
0.67+0.09, whereas in the control group, it was 0.61+0.06, also
showing a significant difference (P < 0.05), as presented in Table 2.
These findings corroborate with those of Mikaeel in 2022, who
observed a slight increase in urea and creatinine levels among
patients, although without significant differences (P 0.352, 0.337),
respectively.

The liver function tests revealed elevated levels of AST, ALT, and
ALP in patients compared to the control group. The mean+SD for
AST in patients was 35.57+11.63, whereas in the control group, it
was 24.66+6.47, showing highly significant differences (P < 0.001).
Similarly, the mean+SD for ALT in patients was 34.10+15.17, while

in the control group, it was 24.75+6.22, indicating significant
differences (P < 0.05). Moreover, the mean+SD for ALP in patients
was 87.52+40.14, compared to 47.33+19.85 in the control group,
displaying highly significant differences (P < 0.001), as illustrated in
Table 2.

These results are consistent with Mahmood and Dawood (2012)
and Mikaeel (2022), who also observed increased concentrations of
AST, ALT, and ALP in the patient group with significant differences
(P < 0.001). Babekir et al. (2022) reported a slight increase in AST,
ALT, and ALP levels, while Hassen et al. in 2019 noted a decrease
in these concentrations in the patient group, which aligns with the
findings of the present study.

While T. gondii has the capability to infiltrate tissues such as the
renal and induce persistent illnesses and cell death, the majority of
Toxoplasmosis cases remain asymptomatic (Babekir et al., 2022).
Exposure to T. gondii can lead to acute or long-term renal disease,
affecting individuals throughout their lives. Research has identified
a correlation between undergoing dialysis and an increased
incidence of T. gondii infections (Saadat et al., 2020).

The mechanisms through which T. gondii affects the renal system
remain uncertain. Studies have shown that toxoplasma infection
triggers an increase in nitric oxide and reactive oxygen species
(ROS) generation within cells, leading to oxidative stress (Dincel et
al,, 2016). This oxidative stress initiates an inflammatory response
mediated by pro-inflammatory mediators such as TNF-alpha, IL-
1b, and the transcriptional factor NF-kB, which are associated with
renal failure. Chronic oxidative stress exacerbates inflammation,
leading to tissue damage and eventual organ dysfunction.
Furthermore, the later stages of inflammation contribute to an
increase in TGF-beta production, which stimulates the synthesis of
the extracellular matrix (Pizzino et al., 2017).

Glomerulonephritis or tubular necrosis are the two primary kidney
disorders associated with parasite illnesses (Toporovski et al., 2012).
In comparison to the toxoplasmosis-infected healthy control group,
the liver enzyme group exhibited a significant increase of 28% in
AST levels (El-Sayed et al., 2016). Chronic liver disease (CLD) is a
hepatic condition characterized by persistent inflammation,
infiltrative immunological responses, structural changes, or
metabolic insults lasting for at least six months before complete
healing due to the compromised immune system. Patients with
CLD, particularly those with elevated AST levels, are highly
susceptible to opportunistic parasite infections (El-Sayed et al,
2016).

Conclusions

In conclusion, Toxoplasmosis, caused by the parasite Toxoplasma
gondii, affects a significant portion of the global population, with
transmission occurring through various pathways, including

ingestion of contaminated food or transmission from mother to
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fetus (Mikaeel, 2020). T. gondii's widespread presence and ability to
invade tissues pose health risks (Babekir et al., 2022). Factors such
as age, demographics, and immune status influence susceptibility to
T. gondii infections (CDC, 2022). Diagnostic methods, including
ELISA, aid in identifying Toxoplasma biomarkers accurately
(Vikrant et al., 2013).

Age-wise, our study noted a higher prevalence of Toxoplasmosis in
the 20-29 age group, attributed to increased exposure to risk factors
(Abdulwahhab et al, 2022). The analysis of kidney and liver
function tests revealed significant alterations in patients compared
to controls, indicating potential organ damage (Mikaeel, 2022).
These findings align with previous studies reporting similar trends
in liver enzyme levels (Mahmood & Dawood, 2012; Mikaeel, 2022).
The IgG and IgM of T. gondii were significantly related to the
elevation levels of kidney and liver function.

T. gondii's impact extends beyond acute infection, potentially
leading to chronic renal and liver diseases (Babekir et al., 2022). The
underlying mechanisms involve oxidative stress, inflammatory
responses, and tissue damage (Dincel et al.,, 2016; Pizzino et al.,
2017). Notably, individuals with chronic liver disease are
particularly vulnerable to opportunistic parasite infections due to
compromised immunity (El-Sayed et al., 2016).

Moreover, Toxoplasmosis presents varied clinical manifestations,
emphasizing the importance of comprehensive diagnostic
approaches (Hassen et al., 2019). Further research is warranted to
elucidate the pathophysiological mechanisms of T. gondii-induced
organ damage and develop targeted interventions. Overall,
understanding the complexities of Toxoplasmosis is crucial for
effective prevention, diagnosis, and management of this parasitic

infection.
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