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1. Flammer syndrome (FS)

The research on FS was initiated in the 1980s by Dr. Josef
Flammer and his colleagues from the University of Basel
Eye Clinic, Switzerland, following observation of abnormal
long-lasting fluctuation of visual fields in patients with
glaucoma [1-4]. The term FS has finally been established
in 2014 [5]. It is a cluster of signs/symptoms which occur
in a population of individuals usually regarded as healthy
persons with primary vascular dysregulation (PVD, formerly
“vasospasm”), and individuals with disease and secondary
vascular dysregulation (SVD, vasospastic syndrome) [3, 6-8].
Most people with ES have predisposition to altered reaction
to cold, stress, and hypoxia manifesting as vascular and/or
nonvascular disturbances, and have an increased risk for
development of several various ocular and other diseases.
Although some progress in FS understanding has been made
the cause(s) of the syndrome and its molecular background
are poorly understood. It must be noted that there is a
relationship between FS and Raynaud’s phenomenon (RP)
[4], and therefore the aim of the work was to establish
associations between this entity and acute or chronic latent
T. gondii infection because several authors reported potential
similarities in genetic background, symptoms and signs,
microvascular, biochemical and immune abnormalities,
drug treatment, as well as concomitant diseases suggesting
that the parasite is responsible for inducing and developing
these abnormalities. Moreover, pathophysiology and
pathomechanisms of many health disturbances and entities
related to FS can be explained rationally basing on available
clinical, epidemiologic, laboratory, immunologic and
therapeutic data documented in animals and individuals
with acute or chronic T. gondii infection.

A. FS in Europe and Asian countries. FS is more
prevalent in Asians than Caucasians [5], and in Europe and
Asian countries it occurs more frequently in women compared
with men [4, 9-11]. In Korean patients, however, cold
hypersensitivity in hands and feet (CHHF) has an independent
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negative effect on quality of life [9]. The study of 334 healthy
subjects aged 50 years or elder in Japan showed that proportion
of participants with increased sensitivity to cold widely ranged
(6.1%-30.8% men, 14.3%-28.3% women) [12].

In Eastern Asian populations CHHF occurs in 20%-52%
of subjects [13-15], and ratio of men to women is 2:3 [16].
In Japan, this condition called “hiesho” is quite common
involving over 60% of females, and in the latter stage of
pregnancy “hiesho” manifests in about 40% of women,
particularly in the advanced maternal age [17, 18]. One study
comparing Japanese with Brazilians reported that 57% of
Brazilian pregnant women were aware of cold sensations [19,
20]. CHHEF is associated also with RP, gastric disturbances
[21], as well as gynecological disorders, such as infertility and
dysmenorrhea [22, 23]. Nb. T. gondii infection causes ovarian
dysfunction and disturbances in sperm motility, viability
and concentration values, epididymis weight, and testicle
inflammation [24-28].The presence of “hiesho” was found to
be risk factor which can also lead to abnormal delivery because
of weak labor pains, prolonged labor and atonic bleeding,
premature delivery, amnion membrane rupture [17, 29, 30].
In this context, it should be added that traditional Japanese
fish dishes sushi and sashimi may, at least in part, play a role
in development of these disorders [31], especially that wide
distribution of T. gondii amongst sea fish and mammals may
affect human health worldwide (e.g. the highest prevalence of
the pathogen was found_in otter (54.8%), and dolphin, whale
and porpoise (30.92%) [32].

B. FS heritability. In Europe, most of FS symptoms
appear in puberty and alleviate along with age, in women
after menopause begun [33], albeit in the study of 3067
persons aged 65 years or elder 23.6% men and 28.6%
women had cold extremities [34]. Importantly, parents of
FS subjects also had similar symptoms which may suggest a
heritability of this clinical entity [3, 4]. Moreover, Konieczka
& Erb [4] noted that there is a relationship between FS and
RP, and suggested a genetic background of RP [35-38], but
they believed that additional factor(s) may also play a role
[4, 35]. Nb. genetic factors appeared to be important in the
development of RP as has been demonstrated in one familial
and twin study [39]. FS often occurs in individuals who are
slender, have a low blood pressure, are active, but also have
unusually cold extremities, increased pain sensitivity, altered
circadian rhythm, and prolonged falling asleep time [40, 41].

C. Pathophysiological changes in FS. Individuals
with FS have the autonomic nervous system imbalance
with sympathetic predominance [4, 42], lymphocytes and
leukocytes in the eye have altered gene expression, and

activated astrocytes in the retina also change their gene
expression and morphology [2, 43-45], slightly increased
plasma endothelin-1 (ET-1) levels, and increased systemic
oxidative stress [5, 46]. They also have enhanced sensitivity
to some drugs, such as for example calcium channel blockers
or B-blockers [3]. FS subjects differently react to a number
of stimuli, including coldness, emotional stress, hypoxia,
starvation, together with additional signs and symptoms
[40, 47]. These recurrent negative stimuli and exaggerated
pathophysiological responses can induce development of
several diseases and clinical entities involving one or more
organs (tissues), particularly the eye diseases in younger
patients [3, 40, 48].

D. FS and concomitant diseases. Patients with FS
have increased risk for development of several ocular
diseases, including normal-tension glaucoma (NTG),
glaucomatous optic nerve neuropathy, the optic nerve
compartment syndrome, artery and vein occlusions in the
retina, and retinitis pigmentosa. They may also suffer from
muscle cramps, tinnitus, sudden hearing loss, headaches
and migraines, silent myocardial ischemic (Prinzmetal
angina), and altitude sickness [3, 4]. On the other hand,
ES patients with SVD may ,more frequently suffer from
multiple sclerosis, rheumatoid arthritis, Sjégren syndrome,
retrobulbar neuritis, fibromyalgia, giant cell arteritis, breast
cancer and metastatic disease [3-5, 33, 49-51]. Other diseases
like thyroid dysfunction, anorexia nervosa, heart diseases,
whiplash trauma (an injury associated with car accidents),
pancreatic cancer, and sudden hearing loss, are still under
investigation [3, 4].

2. T. gondii infection

A. Global distribution of T. gondii. Infection with
the pathogen is connected with higher mortality than in
general population [52]. Worldwide more than six billion
people have been infected, taking into account also ocular
involvement [53-56]. Milne et al [57] argued that occult
effects of parasite infection may outweigh the recognized
overt morbidity caused by toxoplasmosis, especially that a
relationship between nailfold microcirculation and retinal
microcirculation abnormalities have also been found in
apparently healthy subjects without systemic and ocular
diseases [58], and in patients with non-rheumatic diseases
[59]. Recently, Molan et al [60] determined anti-Toxoplasma
IgG seroprevalence rate in apparently healthy general
population (total 648,010 individuals; 166,255 seropositive)
and found that an average global seroprevalence rate was
25.7%, and the overall range of seroprevalence was 0.5-
87.7%, with African countries, Oceania, South America,
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Europe, USA/Canada and Asia having 61.4%, 38.5%, 31.2%,
29.6%, 17.5%, and 16.4%, respectfully. Toxoplasmosis in the
USA is a neglected infection associated with high burden and
low awareness [61-63], and its seroprevalence from 2011-
2014 was estimated to be 11.14% [64], with approximately
40 million people infected [61, 62]. The parasite accrues
economic losses of 3.6 billion dollars per year, and is second
leading cause of foodborne illness responsible for mortality
and death [65].

Human infection with T. gondii is acquired mainly via
eating undercooked meat with cysts (bradyzoites), ingestion
of not sufficiently cleaned vegetables, fruits, or drinking
contaminated water (oocysts), vertical transmission
(tachyzoites transplacental route from mother to fetus),
organ transplantation or blood transfusion (tachyzoites),
and via poor hand hygiene [66-68]. Presence of T. gondii has
been confirmed in water, soil, air, food, fruits and vegetables
in different regions of the world [69-74]. The largest outbreak
of acquired ocular toxoplasmosis has been reported in
south India in which the suspected source of infection was
the common municipal drinking water [75]. Interestingly,
experiments have demonstrated that oocysts persist on the
surface of raspberry stored at 4°C for eight weeks [76].

B. Heritability and family household-related
associations of T. gondii infection.

Contopoulos-Ioannidis et al [77] investigated members
of 32 families of persons with T. gondii infection and found
that multiple cases of acute toxoplasmosis may occur among
family/household members (18/32; 56.25%), and families
had more than one family member with acute infection.

Further study revealed high prevalence of T. gondii infection
in the fathers of congenitally infected infants (29/81; 36%)
relative to the average 9.8% seropositivity of boys and men
aged 12-49 years estimated in USA between 1994 and
2004 (p < 0.001). It was suggested that there is clustering
of the parasite infections within the families of infants with
congenital toxoplasmosis [78]. Multiparas constitute a risk
factor as in one study from Brazil prevalence of T. gondii was
45.8% with multiparas 2.6 times more often infected than
primiparas (OR = 95% CI 1.25-5.39) [79].

In a case-control study with 170 enrolled family
units divided into the family members seropositive for T.
gondii IgM and/or IgG (group I) and the family members
seronegative for IgM and IgG (group II) Yazdani et al [80]
found that frequency of participants in group I was markedly
higher than in group II (Table 1) [80].

Dufty et al [81] also demonstrated that of 2017 Old Order
Amish participants (a homogenous community in USA
with high prevalence of T. gondii seropositivity [82]) 1098
(54.4%) had positive serum IgG anti-T. gondii titers. The
heritability for the parasite was found to be significant for
both serointensity (p = 1.7 x 10®) and seropositivity (p = 1.9
x 10), and there was a statistical trend for shared household
environmental risk factors (p = 0.06) [81].

C. T. gondii main serotypes. In Europe, North America,
and Africa are three main clonal lineages of T. gondii: type
I (RH, GT1), type II (ME49), and type III (VEG), different
in prevalence, virulence, migratory capacity, and ability to
convert cyst phase to bradyzoite [82, 83]. Table 2 showed
numbers of differentially expressed genes of the three types

Table 1. Frequency of T. gondii seropositivity in 170 household members of the studied patients (acc. to Yazdani et al [80]; with own

modification).

Parameters T. gondii serop_ositive (IgM and/or T. gondii serone_gative OR p
1gG) patients (n = 85) (both IgM and IgG) patients (n = 85) (C1 95%)

Age, yrs 30.8+6.6 329+7.38 0.93 0.07

(Slf”‘%')“a'e) 29 (34) 25 (29.5) 1.2 0.09

Seropositivity (n, %) 45 (53.9) 29(34.1) 2.17 0.01

Results are expressed as mean + SD. P < 0.05 is statistically significant. OR, odds ratio.

Table 2. Differential effects of three canonical T. gondii strains on gene expression in human neuroepithelial cells (acc. to Xiao et al [84]; with

own modification).

Infection No. of RefSeq No. of altered ca:ionical No. of altered networks:
Upregulated Downregulated pathways

Type | 396 34 25

Type Il 54 4 2

Type Il 197 16 15

3P < 0.01; > 1.2-fold change in expression. °P < 0.05. °IPA score, > 3; IPA, Ingenuity Pathways Analysis.
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of the parasite [84]. Interestingly, a novel nonreactive (NR)
and type II serotypes were found to prevail in German
patients with ocular toxoplasmosis (OT), and NR serotype
associated with development and recurrences of OT was
detected markedly more often than in non-OT patients (OR
10.0, 95% CI: 3.4-40.8, p < 0.001) [85].

D. T. gondii infection of cells, their alterations, and
immunological changes caused by the parasite. The
pathogen infects and proliferates almost in all host cells
increasing key host microRNAs levels [86]. The brain and
retinal vascular endothelial cells are unusually susceptible to
the infection [87-89]. Fetal astrocytes, microglial cells, and
retinal pigment epithelial cells were associated with rapid
division rates of tachyzoites (Table 3) [90]. It was demonstrated
that in the endothelial cells the microbe induced alterations
in gene expression, and several pathways of these genes
were involved in inflammatory responses and signaling
[91-94]. Recently, Bergersen et al [95] in mice showed a
striking shift in earlier found novel gene expression related
to neuropathology, inflammation and neuroinflammation
when infection with the parasite progressed. Moreover,
imbalanced reactive oxygen species (ROS) generation during
infection contribute to driving immunosenescence, chronic
inflammation, as well as autoimmunity [96]. This may further
be supported by the finding of Kugler et al [97] that systemic

T. gondii infection triggered not only transient increase in the
activated CD4 T lymphocytes + T ;1 cells but also persistent
decrease in the size of naive CD4* T lymphocyte pool. This
immune weakness may be associated with a diminished
resistance of individuals with autoimmune diseases (ADs) to
a challenge with viral and/or bacterial pathogens, including
CMYV, EBV, measles virus, HBV, and H. pylori frequently
detected in patients with ADs and toxoplasmosis [97,
98]. It must be noted that ocular disturbances often occur
as early manifestations in several autoimmune rheumatic
diseases, including systemic lupus erythematosus (SLE),
rheumatoid arthritis (RA), and Sjogren’s syndrome (SS),
and are associated with microvascular damage of retinal and
choroidal vessels [99].

E. Diagnosis of toxoplasmosis. Sabin-Feldman test was
recognized as the diagnostic gold standard for detection of
toxoplasmosis, however its application was limited because of
use of living tachyzoites [100]. Presence of m.w. 30 kDa band
in combination with at least two other bands (m.w. 31, 33,
40, 45 kDa) in serum sample indicate parasite IgG [100, 101],
although the range of molecular weights of protein antigens
released from purified tachyzoites and antibodies in samples
of human sera was greater [102]. Furthermore, in mice
with acute phase of T. gondii infection cold stress caused an
enhanced specific IgM concentrations of the 30, 42, 54, and

Table 3. Division rate of intracellular T. gondii tachyzoites in primary human cells in vitro (acc. to Channon et al. [90]; with own modification).

Cell type Parasite division rate
Unprimed
Hemopoietic
Lymphocyte S
Neutrophil

Adherent monocyte
Nonadherent monocyte R

Dendritic cell
Alveolar macrophage

Peritoneal macrophage
Monocyte-derived macrophage R

Nonhematopietic

Neuron
Foreskin fibroblast
Umbilical vein endothelial cell
Retinal pigment epithelal cell

Fetal astrocyte

oI - B - B B o R V)

Fetal microglial cell

Mechanism

IFN-y primed

ROS;
not TS

Partly TS

ROS;
not RNI

TS

TS or ROS; not RNI
TS
RNI

D L o n nv v

R, rapid; S, slow; RNI, reactive nitrogen intermediates; ROS, reactive oxygen species; TS, tryptophan starvation.
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60 kDa antigens compared with infected and non-stressed
animals, while the level of IgG increased in both infected,
and infected and stressed animals. Additionally, the 5-kDa
antigen was detected in the mice with both acute and chronic
toxoplasmosis exposed to cold [103].

F. Effects of cold stress on immunological and
biochemical responses in humans. Even short exposure
to cold temperatures leads to increased concentrations of
norepinephrine and cortisol, lymphocytosis, diminished
lymphoproliferative responses, decreased generation of
proinflammatory T, 1 cytokines and salivary IgA [104].
The stimulation of sympathetic nervous system and
hypothalamic-pituitary-adrenal axis also caused release
of epinephrine, norepinephrine, cortisol, and aldosterone
[104]. Moreover, in mice chronic cold stress triggered
development of the regulatory phenotype of macrophages
with diminished phagocytic ability, decreased TNF-a and IL-
6, and increased IL-10 generation. Additionally, the resting
macrophages from animals exposed to cold stress stimulated
spleen cells production of regulatory interleukins, and lead
to development of immunosuppressive state which impaired
control of Trypanosoma cruzi replication. The regulatory
effects correlated with increase in macrophage expression
of 11B-hydroxysteroid dehydrogenase (HSD) changing
inactive glucocorticoid to its active form [105]. These
findings documented during short or chronic cold stress
provide further support for a close relationship between
pathophysiological alterations reported in individuals with
FS and clinical and laboratory disturbances found in subjects
with chronic latent T. gondii infection.

3. FS and perfectionism

Individuals with FS have a remarkable tendency toward
perfectionism [4, 5, 106]. In the Flammer Syndrome
Questionnaire this symptom amongst 7 (cold hands/feet,
tendency to perfectionism, increased sensitivity to drugs,
enhanced smell perception, skin blotches, tinnitus, and
prolonged falling asleep time) of 15 signs and symptoms of
FS was found markedly more often present in NTG patients
than controls (OR = ~ 1.5; p = 0.003,) [40, 107].

A. Perfectionism is also reported in the subjects with
latent T. gondii infection. Perfectionism is characterized
by an individual need for high performance standards,
doubting about actions and decisions, and worrying about
making mistakes [108]. Latent toxoplasmosis may be
associated with the changes in personality profile. Stock
et al [109] demonstrated that healthy young adults with
latent toxoplasmosis have been superior to T. gondii-free

participants with respect to response accuracy. Several
authors suggested that one of the main factors driving these
behavioral changes was a strongly increased dopaminergic
signaling during acute and chronic infection [109-113]. The
parasite manipulated behavior of its secondary host, and it
was established that this is due to the increased dopamine
synthesis and release [112-114].

Flegr and his group [115-117] studied changes of
personality profiles using the Cattell's 16 PF questionnaire
in 230 women with acute toxoplasmosis diagnosed during
previous 14 years. They found positive correlation between
the duration time of T. gondii infection and the levels of
factors G (high superego strength) and Q3 (high strength of
self-sentiment, i.e. perfectionism) [117].

B.Perfectionism in patients with some neuropsychiatric
disorders is due to latent T. gondii infection. Several
behavioral studies reported that perfectionism (especially its
maladaptive form) has a close relationship with some mental
vulnerabilities, such as, obsessive-compulsive disorder
(OCD), eating disorders, suicidal behaviors, stress, anxiety,
and depression [109, 118, 119].

Perfectionism is an essential trait in both women with
anorexia nervosa (AN) and bulimia nervosa during acute
illness [120, 121] and past recovery [121-123]. These rituals
have been considered a transdiagnostic process within the
OCD and AN [124, 125]. It was suggested that premorbid
perfectionism may represent a risk factor for AN [123], and
three genes associated with AN were found to be related with
perfectionism [16]. In eating disorders, heritability estimates
ranging between 22% and 42% suggested that perfectionism
is a most likely endophenotype [118, 119]. In addition,
dopamine is regarded as a critical factor in food intake [126].

Several authors reported that there is an association
between the development of OCD and latent T. gondii
infection [27, 127-130]. Recently, Chegeni et al [130] in their
study of 9873 participants (389 with OCD, 25.96% T. gondii-
positive) vs. 9484 with no OCD (17.12% T. gondii-positive)
demonstrated that toxoplasmosis may be a risk factor for this
clinical entity (OR = 1.96 [95% CI: 1.32-2.90]).

The parasite was also found to be associated with
development of a number of other mental health
disturbances, such as depression [131], suicide attempts [27,
132, 133], anxiety disorder [131, 134, 135], autism [136],
schizophrenia [135, 137, 138], and headaches [139-141]. It
should be emphasized that several drugs used in treatment
of schizophrenia or other neuropsychiatric diseases inhibited
replication of T. gondii tachyzoites [142].
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C.Dopamineplaysakeyroleinmanypathophysiological
processes in the brain leading to perfectionism. In vitro
studies of Martin et al [112] and Prandovszky et al [113]
showed that the infection of dopaminergic cells with T.
gondii enhanced K*-induced release of dopamine several
fold, with positive correlation between number of infected
cells and quantity of the hormone. The parasite also increased
dopamine metabolism in neural cells [113]. Unfortunately,
this neurotransmitter caused a marked increase in tachyzoites
counts in human fibroblast host cells compared to controls
[143], which may affect severity of clinical entities associated
with T. gondii infection.

Studies reported that dopamine significantly decreased
the release of cytokines IL-2, IFN-y, and IL-4 from the
activated human T lymphocytes [144, 145], and increased
TNF-a and IL-10 secretion by the resting T-cells [146].
The hormone also inhibited ROS production by leukocytes
[147]. Chronic stimulation of dopamine receptor enhanced
migratory activity of rodent microglial cells and attenuated
release of lipopolysaccharide-induced NO [148]. These
findings strongly support key role of dopamine in the changes
of personality profiles resulting in perfectionism.

4. FS and high altitude sickness

The altitude sickness is more expressive in individuals
with FS compared with healthy persons [3, 149-151]. This
term includes large spectrum of health disturbances which
occur in people spending time in mountains, especially in
high mountain climbers. The main cause of this entity is
low oxygen concentration at high altitudes leading to the
increased levels of hypoxia-inducible factor 1a (HIFla) and
hypoxia. These changes augment expression of cytokines,
growth factors, enzymes, ET-1 and erythropoietin. The
individuals with FS have both increased ET-1 plasma
concentrations and enhanced susceptibility of vessels to this
neuropeptide [151]. At high altitude, Flammer et al [40]
observed increased retinal venous pressure, and suggested
that this may be associated with the rise of ET-1 levels [152].

A. Possible association between high altitude climbing,
frequently unexplained health state disturbances and
latent T. gondii infection. Many neurological, psychiatric,
and/or ocular manifestations, and coagulation disorders
reported during high altitude trekking may be explained by
hypoxia and associated with hitherto undiagnosed latent T.
gondii infection because hypoxia may trigger reactivation
of latent toxoplasmosis and amplify preexisting central
nervous system and ocular disturbances. Few famous
Himalayan climbers recalled anecdotal serious general

and mental health disturbances affecting high altitude
traveling, such as headaches, subfebrile states (Jerzy
Kukuczka), brain damage, madness (Reinhold Messner),
and increased personal conflicts, bizarre behavior (Tadeusz
Piotrowski) [153]. Nb. also about 5% of people exploring
Antarctic circle have been reported to meet criteria for
psychiatric disturbances [153A-153C]. Moreover, several
investigators suggested a potential impact of high altitude
exposure on preexisting neurological conditions, and some
of these disturbances falling outside the umbrella of altitude
sickness have been documented in both case reports and
reviews. These abnormalities included: migraine and other
headaches, epileptic seizures, MS, permanent/transient
ischemia of the brain, intracranial hemorrhage and vascular
malformations, occlusive cerebral artery disease, cerebral
venous thrombosis, intracranial space-occupying lesions,
dementia, extrapyramidal disorders [154], cervical artery
dissection, nystagmus, third and fifth cranial nerve palsies,
eyelid ptosis, nystagmus [155], sixth nerve palsy, epilepsy
[156], various ocular disturbances [157], retinopathy in
otherwise healthy individuals [158], visual blurring, tinnitus,
dysarthria, speech arrest, facial dysesthesia, generalized
seizure, right-sided hemiparesis, ataxia, dizziness [159], and
even meningioma [160]. Moreover, there was also reported
a positive family history on epileptic disorders in father,
brother, and daughter of the high altitude patient who had
no preceding symptoms of acute mountain sickness [156],
and a personal and familial vascular history in a 34-year old
women with neurological symptoms [159]. In this context,
it must be added that similar familial heritability has also
been recorded in the patients with RP [94, 161, 162], and the
individuals with T. gondii infection [76, 81, 163-168]

B. Hypoxia and T. gondii infection. Persistent hypoxia
creates tissue environment beneficial for T. gondii intracellular
multiplication by increasing production of HIF1 required
for the parasite growth and survival, even at physiological
oxygen concentrations [169-172]. HIFla stimulates the
synthesis and release of several interleukins such as IL-1,
IL-6, IL-8, and NO, as well as different growth factors (e.g.
TGF-B,) by vascular endothelial cells (Table 4) [171-173],
thus intensifying subclinical inflammatory reactions [171].

Astrocytes increase expression of heme oxygenase-1
(HO-1) in microglia, which has protective anti-inflammatory,
antioxidant, and antiapoptotic properties [174]. Nb. TGF-p
also induced HO-1 expression in microglia [175], and in
epithelial cells [176]. Interestingly, the vascular smooth
muscle cells (VSMCs) generate CO through heme degradation
by HO-1, and treatment of VSMCs with the platelet-derived
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Table 4. Effects of increased hypoxia inducible gene expression®
(acc. to Prandota [171-173]).

Erythropoietin

TNF-q, IL-1B, IL-6, IL-8

Nitric oxide synthase-2

Heme oxygenase-1 (HO-1)

Ornithine decarboxylase; hexokinase 2
Phosphofructokinase L; phosphoglycerate kinase-1
Pyruvate kinase M; glucose transporter-1, -3
Lactate dehydrogenase A
Glyceraldehyde-3-phosphate dehydrogenase
Insulin-like growth factor-2; enolase 1

Aldolase A, C; adenylate kinase 3

Pituitary adenylate cyclase-activating polypeptide
Transforming growth factor B,

Vascular endothelial growth factor

Endothelin-1 (ET-1)°

T. gondii activates hypoxia-inducible factor 1 (HIF1) already at
physiologically relevant oxygen levels and requires HIF1 for growth
and survival [169]. °Plasma ET-1 level was found to be increased in
normal individuals exposed to high altitude [152].

growth factor also stimulated HO-1 expression and CO
synthesis [177]. High altitude generate thrombocytosis [178],
and human platelets caused inhibition T. gondii growth [179].
The adherence of platelets to tachyzoites, disruption of their
surface membranes, and cytoplasmic content release from
microbes [180], may reinforce host defense against latent T.
gondii infection in some high mountain climbers.

C. High altitude and development of thrombocytosis,
increased capillary fragility, endothelial cell damage, and
blood coagulation disturbances. Several studies showed that
the acute exposure to hypobaric hypoxia was associated with
blood coagulation abnormalities, such as decreased mean
partial thromboplastin time, fibrinogen, and factor VII [154,
178,181, 182]. Other blood components affecting thrombotic
state, including thrombocytosis [178] and increased capillary
fragility [183], as well as endothelial cell damage [181], have
also been demonstrated. Some authors, however, have doubts
that the altitude per se induces the prothrombotic state or
development of severe health problems in mountaineers,
especially that there were no signs of acute mountain
sickness or cerebral edema [154-156, 159, 160, 184-192]. In
this context, it should be emphasized that hypoxia enhances
production of the plasminogen activator inhibitor-1 (PAI-
1) which suppresses fibrinolysis, and this process may
be associated with decreased expression of plasminogen
activators [172, 193, 195], finally leading to development of
microthrombi and embolization. In addition, it was reported
that the subjects with migraine have blood hypercoagulability
[196], including the increased von Willebrand factor levels

generated in endothelial cells and necessary for the adhesion
of platelets to damaged vessel walls [197, 198].

D. The effects of T. gondii infection on the blood
coagulation and fibrinolysis., Johnson et al [199] found
in animals that the infection with the pathogen lead to
disturbances in the blood coagulation system associated with
a critical protective function. They demonstrated significantly
increased fibrin concentrations in T. gondii-infected animals
and biomarkers of T, ;1 immunity [199]. Mullarky and his
group [200] emphasized that two proinflammatory cytokines
IFN-y and TFN-a exerted dominant and opposite regulatory
roles: IFN-y diminished fibrin deposition in tissues, while
TNF-a inhibited this process, especially through stimulation
of PAI-1 production and decreased blood fibrinolytic activity
[201, 202]. Thus, the changes in pro- and anti-inflammatory
cytokine constellations status in the host tissues during T.
gondii infection may also markedly affect blood coagulation
and fibrinolysis [94].

The impaired function of the CO, gas channels
(aquaporin-1, and aquaporin-4) associated with chronic
T. gondii infection also caused hypoxia enhancing
neuroinflammation [173]. In addition, hypoxia may
participate in development of paradoxical microembolism
because arterial oxygen desaturation increases expression
of PAI-1, and this effect may be further amplified by a
diminished expression of plasminogen activators, finally
leading to blood hypercoagulability [172]. Thus, all the
above mentioned disturbances can be responsible for
the development various biochemical changes, clinical
manifestations, and neuropsychiatric diseases observed in
many individuals with health disturbances probably due
to latent T. gondii infection, including recurrent headaches
and migraines, cryptogenic epilepsy, and central nervous
system and mental health disorders (multiple sclerosis,
schizophrenia, anxiety, antisocial personality and attention
deficit hyperactivity disorders, OCD, facial nerve palsy, brain
tumors such as meningioma, glioma, and ependymoma,
aseptic meningitis, tics, and posttraumatic stress disorder
[27, 136, 138, 139, 171, 203-206].

5. FS and anorexia nervosa

Several authors reported that FS signs and symptoms
often occur in the patients with anorexia nervosa [3, 4, 207],
and individuals with FS are slim [208]. It should be noted
that fasting intensified symptoms in persons with FS, which
may be in agreement with their reduced responses of retinal
vessels to flickering light [209]. Interestingly, the newborns
of the mothers with FS phenotype had markedly low
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weight and height, while mothers had significantly shorter
gestational age, and augmented vascular stiffness compared
with controls [210]. In one preliminary study [211] it was
found that newborns from mothers with signs of FS (n =
26, mean age 27.2 + 2.5 yrs) were significantly more often
hypotrophic than babies born by healthy pregnant women
(n = 24) (35.2% vs. 20.4%, p = 0.031), and hypertrophic -
less often 13.5 % vs. 22.5%, p = 0.059). In addition, 25% of
hypotrophic newborns weighted less than 2500 g compared
with 6.25% of control babies. Moreover, at the beginning of
pregnancy, body mass index (BMI) of women with FS was
significantly lower compared with controls (20.9 + 0.17 kg/
m?vs. 23.2 + 0.22 kg/m? p = 0.046) [211].

A. Similarities between FS and RP

Some studies reported a relationship between these two
clinical entities [4, 36, 37]. Recently, in 93 935 participants
estimated by a self-administered connective tissue
questionnaire, Abdulle et al [212] found that the low body
weight and weight loss were frequently overlooked risk
factors in individuals with RP. The prevalence of RP in these
participants was 4.2% [95% CI: 4.1-4.4%], and has been
almost three-fold higher in women than in men (5.7% vs.
2.1%, p < 0.001). It was established that the low body weight
(BMI < 18.5 kg/m?) and prior involuntary weight loss were
markedly associated with RP in both women and men. In
addition, the individuals with RP had a significantly lower
daily caloric intake than those without RP, and in women
low-fat diet was also combined with RP [212].

B. Strong association between toxoplasmosis and
development of low body weight in both animals and
humans. Arsenijevic et al [213-215] reported that the mice
withacutetoxoplasmosisand unaltered food intakehad energy
expenditure markedly increased, and this hypermetabolic
state and subsequent anorexia were associated with an
increase of several interleukins, including TNF-a, IL-1pB, IL-
2, IL-4, IL-5, IL-6, IL-10, and IFN-y [213]. In chronic phase
of the infection animals had either partial gain recovery or
no weight regain. Hypermetabolism was connected with
high lipid oxidation, and the authors suggested that it was
associated with accumulation of macrophage-type cells
detected particularly in serum, lung, spleen and liver [214].
Nb. monocyte/macrophages and other cells infected with
T. gondii disseminate in various organs as “Trojan horses”
[216-218].

Flegr et al [219] reported that T. gondii-positive pregnant
women had a lower body weight in the 16th week of gravity
(p = 0.02) than Toxoplasma-negative pregnant women. Also,
a marked negative correlation was found between the weight

and duration toxoplasmosis in a subset of T. gondii-infected
women (n = 174, p = 0.04), which suggested cumulative
effects of latent disease. In addition, the authors established
a significant positive correlation between body weight and
antibody titer, which was explained as a negative correlation
between body weight and duration time of toxoplasmosis
(Kendal Tau=0.103,Z =2.02. p = 0.043, two-tailed test) [219].
According to these authors, the changes in body weight of
pregnant women could be, at least in part, explained by their
increased activity because studies in rodents showed higher
activity of T. gondii-infected animals [220-222]. It seems,
however, that the above-mentioned changes in biomolecular
parameters in mice reported by Arsenijevic et al [213] on
cytokine abnormalities leading to hypermetabolic state and
increased energy expenditure characteristic for acute and
chronic toxoplasmosis also play an important role in these
processes.

Finally, concerning the above-presented data on the
newborns of mothers with FS phenotype [211] it must
be emphasized that the pregnant women with latent
toxoplasmosis had less developed fetuses during the 16th
week of pregnancy [219, 223]. This may be supported by
the preliminary information of Sergeeva et al [211] that the
babies and their mothers with FS had several connective
tissue abnormalities, i.e. changes in auricles, curve little
finger, arachnodactyly, and/or joint hypermobility. All these
findings may be supported by the data of Hurt et al [224]
showing that toxoplasmosis had an impact on prematurity
and low birth weight in human babies.

6. Relationship between FS, multiple sclerosis (MS)
and other ADs, and T. gondii infection

A. FS and ADs. FS quite frequently occurs in patients
with several ADs, including MS [225, 226], SS [33], thyroid
dysfunctions, e.g. hypothyroidism, Hashimoto thyroiditis
[3, 4, 40], and fibromyalgia syndrome [40, 227, 228]. It
was reported that individuals with MS have six [225] to
nine [226] of the 15 signs and symptoms characteristic for
FS (cold extremities, dizziness, reduced thirst, decreased
body mass index, perfectionism, long-sleep onset time,
skin blotches, drug side effects, headaches) indicating that
this clinical entity may be associated with MS. It should be
noted that pathological eye involvement reflecting immune
response to retinal and choroidal vessel damage is a quite
common finding in autoimmune rheumatic diseases, and
ocular abnormalities, frequently detectable accidentally, are
observed as early manifestations of these clinical entities.
Microvascular damage and ocular symptoms have also been
reported in SLE, RA, and SS [99].
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It was suggested that FS may serve as a protective factor
in such individuals being responsible for their good life
expectancy eventually explained by the low incidence of
cardiovascular diseases, and probably associated with an
increased adiponectin level [4, 229]. This cytokine, a key
regulator of innate immunity [230], exerted also many anti-
atherosclerotic effects by increasing cholesterol efflux from
the macrophages (deficiency of cholesterol in these cells
impairs T. gondii proliferation), and downregulating acyl-
CoA: cholesterol acyltransferase 1 and 2 expression in cells
infected with the microbe important for development of
foamy macrophages and atherosclerosis [231-233]. These
actions may be, at least in part, responsible for a relatively
good health status of individuals with FS and potential T.
gondii infection.

B. T. gondii infection and ADs. Several authors reported
that toxoplasmosis may be responsible for development
many autoimmune diseases (Table 5) [27, 98].

It is noteworthy that MS was reported in association
(sequentially or simultaneously) with other ADs, such as
systemic sclerosis (nb. one year after diagnosis of MS this
patient developed RP [270]), SLE [271], RA [272], or
scleroderma [273]. There is also a coexistence of several
connective tissue diseases including RA, ankylosing
spondylitis, SLE, SS, and antiphospholipid syndrome
in the same patient [274]. Patients with ADs also often
have ocular manifestations [275]. Moreover, there was an
increased rate of ADs among family members of pediatric
MS cases with first-degree, as well as second-degree relatives
compared with controls (OR = 2.27, 95% CI: 1.71-3.01, p =
0.001; OR = 3.47, 95 CI: 1.36-8.86, p = 0.009, respectively),

and the ORs for maternal and paternal relatives were 2.64
and 6.37, respectively [276]. These data strongly suggest
a shared pathogenetic mechanism caused by T. gondii
responsible for molecular autoimmune processes taking
place in these clinical entities [98, 235, 238] probably
related with host/pathogen antigen(s) homology [277-
279], because during its life cycle the pathogen interacts
with approximately 3000 host genes and/or proteins [279].
Cytokines generated during infection play critical role in
triggering, persistence, regulation and treatment of ADs
[280]. Moreover, since T. gondii infection induces both
positive and negative immunomodulatory effects, it may
according to the ‘hygiene hypothesis’ [281, 282] also exert
beneficial actions and protect against development of some
ADs [283]. In this context, it was suggested [284] that T.
gondii infection was negatively associated with MS [285,
286], thyroid dysfunction [284], and atopy [287, 288], also
eventually exerting protective effects. Recently, however, it
was suggested [27] that these “protective” effects of T. gondii
infection may develop when the host is unable to fully
clear the microbe (impaired cleaning function) resulting in
immune dysfunction or immune evasion by the pathogen or
both [289]. These progressive declines in T cell activity and
survival lead to deficiencies in pathogen control by the host
[290]. Thus, CD4 and/or CD8 T-cell exhaustion is associated
with impaired clearance of chronic parasite burden, driven
both by persistence of foreign antigen(s) and lack of
accessory “help” signals, especially during concomitant viral
infections [291-293]. (Nb. increased levels of IgE and/or IgG
can also reflect host defense against T. gondii infection [94,
294, 295]). In addition, it must be emphasized that statins
and alemtuzumab/natalizumab exerted beneficial effects in

Table 5. Autoimmune diseases associated with T. gondii infection (acc. to Flegr, Prandota et al [27] and Prandota [98]; with own modification).

Clinical entity

Multiple sclerosis

Systemic sclerosis

Diabetes mellitus types 1 and 2

Hashimoto thyroiditis, Graves’ disease; other thyroid autoimmune diseases

Rheumatoid arthritis, Still’s disease

Myocarditis, chronic heart failure, rheumatic fever/myocarditis
Scleroderma, psoriasis

Systemic lupus erythematosus

Ocular toxoplasmosis (retinochoroiditis, uveitis, retinitis pigmentosa)

Polymyositis, dermatomyositis

Polyarteritis nodosa

Wegener’s granulomatosis; other vasculitides
Kawasaki disease (?)

Refs
234
235-238
239-241
235, 238, 242-244
235, 245-249
250, 251
237,252, 2532
254-256
257-260
251, 261-267
268
235, 238, 260
268

2lt must be noted that psoriasis and atherosclerosis, two plaques suspected to be one syndrome [269], were associated with latent T. gondii

infection [233].
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patients with MS [296-300], and otherwise it is known that
some agents of this group were found to be effective in ADs
associated with T. gondii infection [252, 253, 301-303].

7. FS, heart diseases and T. gondii infection

Individuals with FS often suffer from silent myocardial
ischemia, and its association with Prinzmetal angina, a
vasospasms of the epicardial arteries [304], also cannot
be excluded [40]. Recently, Salacki et al [305] described
a patient with several RP attacks and the angiography of
coronary vessels showed a spasm in left descending artery
that disappeared following nitroglycerin administration.
Moreover, pain in the chest was always preceded by
paroxysmal arterial spasm in fingers turning pale [305].
Interestingly, vasospastic angina is a common clinical entity
in Asians [306], the pattern similar to both primary vascular
disease (PVD) and NTG [307]. Many patients or their
relatives with glaucoma have also experienced nonocular
diseases_associated with FS, such as heart attacks, acute
hearing loss, certain autoimmune diseases, and other health
disturbances [4, 40, 308].

A. Increased retinal venous pressure and
thromboembolism in patients with PVD and RP. Systemic
hypoxia leads to infarction and an increase in HIFla, ET-
1, vascular endothelial growth factor and other biomarkers
that finally enhance blood-retina barrier permeability, cause
neovascularization, and local vasoconstriction of veins.
Venous dysregulation enhances retinal venous pressure that
canlead to retinal venous thrombosis [40]. It appeared that the
individuals with PVD have stift and irregular retinal vessels,
and reduced neurovascular coupling and autoregulation
capacity [40]. Zuk et al [309] found that primary RP may be
a risk factor for venous thromboembolism because it occurs
relatively frequently among subjects with this clinical entity,
with higher prevalence in women (OR 2.75, 95 CI: 1.31-
5.78). It appeared that the RP patients formed denser plasma
fibrin clots with impaired lysis and had increased endothelial

damage [309].

B. Cold extremities in Asian countries and RP. CHHF
is a common symptom in Korea and Japan, and the patients
complain of cold extremities in environment not considered
cold by healthy people [9, 11]. These individuals frequently
suffer from anemia, hypotension, reflux esophagitis, chronic
gastritis, chronic rhinitis, gastroduodenal ulcer, degenerative
arthritis, hypothyroidism, peripheral neuropathy, and
dysmenorrhea [10, 310-312], and cold extremities are
believed to be a trigger for development of these disturbances
[9, 313]. Several of the above-mentioned abnormalities may

be linked with T. gondii infection, such as degenerative

arthritis, ~ hypothyroidism,  peripheral = neuropathy,
gastrointestinal disturbances, anemia, and dysmenorrhea
[94, 98, 314-316]. Nb. in women with toxoplasmosis
dysmenorrhea was associated with markedly increased

testosterone concentrations [311, 312, 317, 318].

Although people with FS in Western countries are usually
regarded as apparently healthy individuals [4], persons with
PVD have increased risk for development of NTG, optic
nerve syndrome, retinal vein and artery occlusions and
anterior ischemic neuropathy, central serous choroidopathy,
dysfunction of autonomic nervous system, higher prevalence
of hemorrhages in optic nerve, and activated astrocytes
[40]. The subjects with SVD have tendency to suffer more
frequently because of muscle cramps, migraine with aura,
silent myocardial ischemia, tinnitus, altitude sickness,
retrobulbar neuritis, MS, RA, fibromyalgia, and giant cell
arteritis [40]. Several of these health disturbances probably
were also due to latent T. gondii infection, as it is presented
in this work.

C. Sympathetic nervous system predominance in
patients with PVD. In healthy PVD participants with
sympathetic predominance analysis of the heart rate
variability revealed imbalance of autonomic nervous
system (ANS) [42], and shift of sympathicovagal balance of
NTG patients to sympathetic activity [40, 319]. Moreover,
dysfunction of ANS in individuals with NTG [320] was
related to the rise in ET-1 concentrations [321]. Interestingly,
silent myocardial ischemia was reported in patients with
glaucoma and cataract [322, 323]. Additionally, Saladieh et
al [324] found that increased heart rate and reduced heart-
rate variability (HRV) were associated with the subclinical
inflammation in middle-aged and elderly subjects with
no apparent heart disease. Other studies also emphasized
a relationship between indices of HRV and inflammation
[325, 326]. Recent investigations performed by Thayer et al
[327] in apparently healthy people supported the hypothesis
that a clinically relevant endogenous cholinergic anti-
inflammatory pathway controlled sympathetic nervous
system predominance affecting these participants. Given
that latent T. gondii infection has a global distribution and
lifelong persistence in human body all these data may suggest
an undiagnosed subclinical coronary heart inflammation/
disease in these subjects caused by the parasite reflecting
defense of the host. The cardiac autonomic dysfunction
observed in NTG patients [319], and the link between the
HRV and increased ET-1 levels in such individuals [321] may
support this explanation.
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Autonomic system dysfunctions (lower vagal and
higher sympathetic tone) have been documented in
chronic inflammatory diseases and aging associated with
increased systemic inflammation [98, 328-331]. The
cholinergic modalities acting through vagus nerve and
involving a7 subunit-containing nicotinic acetylcholine
(Ach) receptor-mediated mechanisms have been shown
to suppress excessive inflammation in many experimental
models of diseases [98, 328-331]. Ach binds with nicotinic
receptors on lymphocyte surface and inhibits production
of proinflammatory cytokines, serotonin, histamine, NO,
prostaglandins, and leukotrienes during the inflammatory
process [328, 330, 332, 333]. Of note, nicotine administration
increased Ach concentration in rabbits [334], and T and B
cells, macrophages and dendritic cells were necessary for the
proper function of cholinergic system [98, 335].

The above-presented reasoning may be confirmed by
several studies of the Ach-provocation test widely used in
assessment of coronary spasm or dysfunction [336-338].
For example, Ong et al [337] analyzed 62 patients (26 men)
with chest pain in spite of unobstructed coronary arteries
who underwent Ach testing for diagnosis of coronary artery
spasm. They found the test positive in 48 patients (27 of them
had epicardial spasm, 21 microvascular spasm (the epicardial
spasm was diffuse in 26 patients, 1 patient had focal spasm).
The Ach-positive patients had markedly elevated high
sensitivity CRP, e-selectin (adhesion molecule), and sCD40
ligand levels associated with positive Ach-test response, which
suggested concomitant subclinical inflammation (hs-CRP:
OR 1.54, 95% CI: 1.02-2.33, p = 0.04, sCD40 ligand OR 1.001,
95% CI: 1.00-1.001, p = 0.003). Nb. the CD40/CD40 ligand
interaction is involved in IL-12 production by macrophages,
and IFN-y generation by T-cells required for resistance to T.
gondii encephalitis [339]. Moreover, Estato et al [338] showed
that mice infected with the parasite (ME49 strain) had
sustained neuroinflammation and decreased cerebral blood
flow. Microscopic examination demonstrated significant
brain capillary rarefaction, increased number of leukocytes
rolling and adherent to the wall of cerebral capillaries, and
neuroinflammation with microglial activation. The infection
reduced angiogenesis, decreased number of blood vessels
and length and branching of the laminin-stained capillaries
[338]. Calcium antagonists regarded as the cornerstone of
medical treatment in coronary artery spasm [340], and Ca*
ion crucial for T. gondii host cell invasion [94], are in line
with these findings.

D. T. gondii infection and the heart, muscle cramps,
and low back pain. At present, cardiovascular involvement

in toxoplasmosis is regarded as rare and often asymptomatic
or obscured by neurological deterioration_ [341-343].
Myocarditis, arrythmias, pericardial effusion, constrictive
pericarditis, and congestive heart failure have been reported
in the patients infected by the parasite [344, 345]. The
pathogen is driven by the actin-myosin-dependent motility
mechanism forming intracellular vacuole made from
the plasma membrane of cardiomyocytes [342, 346], and
residing intracellularly in the phagosomes of macrophages
and myocardial cells [342]. Toxoplasmic myocarditis is often
subclinical and usually silent therefore diagnosis is frequently
made postmortem [343, 344].

Individuals suffering from PVD have more frequently
silent myocardial ischemia or muscle cramps than other
health disturbances [40]. Toxoplasmosis may affect muscles
during either primary infection or reactivation manifesting
as myositis or polymyositis [251, 264, 345, 347]. Interestingly,
Gomes et al [348] found that the infection of skeletal muscle
cells with T. gondii increased the number of lipid droplets and
damaged area in the time course-dependent manner. They
also demonstrated an increase in proinflammatory cytokines
IL-12 and IFN-y, enhancement COX-2 mRNA, and PGE,
synthesis, that may lead to development chronic infection
in muscle cells [348]. Moreover, it was found that during
chronic infection the parasite caused not resolving myositis
with prolonged tissue damage associated with accumulation
of proinflammatory macrophages, and regulatory T cells
promoted this process [349]. These findings may therefore
support a possible relationship between development of
muscle cramps reported in people with PVD [40] and
infection with the parasite.

It must be noted that “muscle cramps/myositis”, and “low
back pain (LBP)” symptoms have been reported in several
ADs, including MS, RA, SLE, SS, and diabetes [350-360]
with documented chronic latent T. gondii infection [98,
235, 238, 239]. Nb. LBP symptoms have been described in
Japanese patients with CHHF [11]. Interestingly, “takotsubo”
syndrome, a transient ventricular dysfunction due to spasm
of coronary vessels [361], may also be associated with
latent infection with the parasite because: a) this clinical
entity is prevalent in females elder than 50 years (mean
age ~70) [362, 363], b) may be caused by coronary and
peripheral endothelial dysfunction associated with enhanced
ROS and RNI production, increased levels of H,O, and
malondialdehyde, and reduced glutathione concentrations
[364] and c) is characterized to be secondary to excessive
sympathetic stimulation [365]. It must be added that LBP,
a major public health issue globally [366], is associated
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with frequent comorbidities, including migraine/headache,
irritable bowel syndrome and other diseases of the digestive
system, and also with poorer mental health [367-371], i.e.
the entities having a relationship with chronic latent T. gondii
infection [98, 139, 140, 238, 314, 372]
these biochemical parameters in patients infected with the
pathogen are presented in Tables 6 and 7 [373, 374].

Some changes of

E. T. gondii infection and adipocardiovascular axis.
Leptin and adiponectin: patients with CHHF induce
increased serum adiponectin levels. Baltaci & Mogulkoc
[375] showed that the rats infected with T. gondii have

markedly increased leptin levels (Table 8). Other investigators
demonstrated significant positive association between
the parasite seropositivity and obesity [376]. Van Dielen
et al [377] established that in morbidly obese individuals
leptin concentrations correlated with increased levels of
inflammatory markers. Similarly, Aygun et al [378] reported
that obese prepubertal children had markedly elevated leptin
concentrations, as well as TNF-qa, IL-1f and IL-6 levels (Table
9) [378, 379]. Of note, leptin (a 16 kDa protein) is released
locally within the intestinal mucosa, has chemical structure
similar to IL-2, and activates immune system shifting it

Table 6. Serum glutathione (GSH), malondialdehyde (MDA), and NO concentrations in T. gondii-seropositive patients and healthy controls

(acc. to Karaman et al [373]; with own modification).

Serum levels

Bioparameter Group No of participants (mean + SD) P

GSH Patients 37 3.96 £ 0.10 0.001
Controls 40 10.37+£0.13

MDA Patients 37 41.32£2.05 0.001
Controls 40 9.18+1.21

NO Patients 37 47.47 £ 1.00 0.001
Controls 40 39.18£1.29

Serum GSH and NO levels are expressed as umol/L, and MDA concentrations represent nM/L. Results statistically significant at p < 0.05.

Table 7. Erythrocyte MDA, GSH, and serum NO concentrations in patients with T. gondii infection and healthy controls (acc. to Al-Azzauy et al

[374]; with own modification).

Group Erythrocyte MDA

(nM/g Hb)
Patients with T. gondii infection (n = 50) 20.75 2.06
Controls (n = 30) 4.43 1.65
P values <0.001

Values are means + SD. Results statistically significant at p < 0.05.

Erythrocyte GSH Serum NO
(nM/g Hb) (LM/L)
2.10+0.10 48.47 £0.30
6.95+1.21 42.38 £0.30

<0.001 <0.001

Table 8. Body weight and plasma leptin concentrations in rats intraperitoneally infected with T. gondii (acc. to Baltaci & Mogulkoc [375], with

own modification).
Study group

Control rats (n = 10)
Infected rats (n = 10)

Body weight before the study (g)
266.00 +32.81
263.50+44.16

Results are means =+ SD. Statistically significant result (p < 0.01).

Body weight after four weeks (g)

Plasma leptin levels (ng/mL)
4.09+1.15
7.53 +1.55°

270.50+33.70
269.50+42.78

Table 9. Serum proinflammatory cytokines and leptin concentrations in obese children at prepubertal age compared with healthy children of

the same age (acc. to Aygun et al. [378]; with own modification).

Parameters Obese children
Leptin (ng/mL) 199+7.4
IL-1 (pg/mL) 33489
IL-2 (U/L) 04+0.1
IL-6 (pg/mL) 452+11.8
TNF- (pg/mL) 9.2+23
E-selectine (ng/mL) 78 £ 38
hsCRP (mg/L) 41448

Controls P
79+5.1 <0.001
3.6+1 <0.001
0.9+0.1 <0.01
13.1£3.9 <0.001
39+1 <0.001
59+29 <0.01
09+15 <0.001

Results are mean SD; CRP, C-reactive protein; hs, high-sensitivity. Statistically significant results at p < 0.05.
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to predominance T, 1 T cell population and decreased
regulatory T 2 phenotype [380]. In addition, in beta-less
mice leptin administration was associated with increased
energy expenditure (oxygen consumption) [381].

By contrast, adiponectin (a 30 kDa protein) is produced
in adipose tissue, has structure similar to collagen VIII, X,
and complement Clq, and exerts multiple beneficial effects
in prevention of cardiovascular diseases because of its
pleiotropic actions on heart and blood vessels [382, 383].
Moreover, the hormone exerts favorable actions on insulin
resistance and metabolic disorders through stimulation of
fatty acid oxidation in muscle cells [384]. Importantly, in the
context of cold extremities, Park et al [229] demonstrated
that serum adiponectin levels were positively associated with
CHHE (particularly in women), irrespective of BMI (f = 1.23
pg/mL, 95% CI: 1.04-1.45), and therefore it may reduce risk
of cardiovascular disease in such patients [229]. The increase
in the hormone concentration also reflects their body self-
defense against cold stress.

8. FS, RP, hypothyroidism and latent T. gondii
infection

A. Hypothyroidism can be associated with vascular
endothelial-  and
nonendothelial-mediated vasodilation [4, 385]. Thyroid

dysfunction such as impaired
diseases with vascular dysfunction are frequently observed
in NTG patients [4, 40, 386]. Konieczka at al [3, 4] often
demonstrated antibodies against thyroid gland in euthyroid
patients with concomitant NTG with FS, and glaucoma
patients with FS also may have Hashimoto thyroiditis (HT)
[40]. Moreover, an association of RP with hypothyroidism
has also been reported [94, 387-390].

B. T. gondii infection and hypothyroidism. T. gondii
infection of thyroid gland leading to impaired thyroid
function was found in animals [391, 392] and humans [242,
244, 393]. Anti-T. gondii antibodies have been documented
in autoimmune thyroid diseases [98, 235, 243, 394]. Prior
infection with the parasite was associated with marked
elevation of autoantibodies against thyroid peroxidase

(TPOaAb) [243, 244]. In pregnancy, toxoplasmosis was
linked with a decrease of serum thyroid stimulating hormone
concentrations (p = 0.049) and a significant elevation of
TPOaAD [244]. Kivity et al [395] showed that the prevalence
of vitamin D deficiency was markedly higher in patients with
autoimmune thyroid diseases (AITDs) compared with healthy
individuals (72% vs. 30.6%, p < 0.001), as well as in patients
with HT compared to participants with non-AITDs (79% vs.
52%, p < 0.05). Vitamin D deficiency also correlated to the
presence of antithyroid antibodies (p = 0.01) and abnormal
thyroid function tests (p < 0.059). In patients with HT and
Graves’ disease (GD) the prevalence of IgG against T. gondii
appeared to be markedly higher than in controls (56.5% vs
38.0%, p < 0.02), suggesting that the parasite may be a trigger
of autoimmune thyroid diseases [242]. Also sera obtained
from the patients with hypothyroidism had significantly
increased TPOaAD levels (Table 10) [243]. (Nb. in HT, T
cells help in the destruction of the thyroid epithelial cells and
thyroid epithelial structure leading to hypothyroidism, while
GD is primarily a humoral disease where autoantibodies are
produced against the thyroid stimulating hormone receptor
leading to hyperthyroidism [394]).

Interestingly,  thyroid-associated  ophthalmopathy
(exophthalmus, eye muscle dysfunction, optic nerve
involvement, corneal involvement) was found to be
associated with GD [396]. Hyperthyroidism has also been
linked with coronary artery spasm (the entity characterized
by PVD) [40, 397, 398], and treatment with L-thyroxine may

induce coronary vasoconstriction [399].

C.Decreased synthesis of IgG and IgM by Blymphocytes
associated with vitamin D deficiency might be responsible
for lack of a link between T. gondii infection and some
diseases/entities/ professional occupations which usually
have been reported as connected with the parasite

In the case-control study on T. gondii seroprevalence
Alvarado-Esquivel et al [284] suggested that thyroid
dysfunction was not associated with seropositivity to the
parasite and even demonstrated in their < 50 years old
patients a negative relationship between infection and

Table 10. Association of T. gondii with the elevation of (log) continuous TPOaAb concentrations (1807 sera, 482 positive for the pathogen),
adjusted for age, and treatment for clinical hypothyroidism; Baltimore CPP, 2004-2008 (acc. to Wasserman et al [243]; with own modification).

Parameters B Coefficient
T. gondii 0.60
Year increase in age 0.02
Treatment with L-thyroxine 1.02

cl Z(p)
0.31,0.88 4.10 (0.000)
0.00, 0.04 2.22(0.03)
0.27,1.76 2.68 (0.01)

Generalized linear model estimates for y distribution, with robust standard error for multiple samples. In the final sera analyses of independent
association of viral pathogens with the elevation of TPOaAb, there was none significant for cytomegalovirus, Ebstein-Barr virus, and herpes

simplex viruses 1 and 2 [243].
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thyroid dysfunction and hypothyroidism. However, a critical
assessment of this finding suggests that the authors did
not take into consideration some other factor(s) probably
affecting the obtained results, such as that Mexico is a
“sunny” country and otherwise it is known that vitamin
D contributed to health improvement in both the subjects
with primary RP and secondary RP because exerts beneficial
immune effects and has a significant antitoxoplasmic activity
[94, 400-403]. In addition, vitamin D causes decreased
proliferation, differentiation, and IgG and IgM synthesis
by B lymphocytes [404-406]. Bizzaro & Shoenfeld [407]
emphasized that low levels of vitamin D were found to be
associated with antithyroid antibodies presence, abnormal
thyroid function, increased thyroid volume, elevated TSH
levels in women with autoimmune thyroid disease, and
that hypovitaminosis D is increasingly represented among
healthy individuals. Interestingly, Alvarado-Esquivel et al
[408] themselves admitted in their paper on the association
between T. gondii infection and heart disease that the
patients born out of Durango state had a significantly higher
seroprevalence of T. gondii infection than participants born
in Durango State (p = 0.008). Several other similar findings
have also been reported by this group, including lack of
statistically significant links between T. gondii infection
and pregnancy [409, 410], epilepsy [411], suicide [412],
bipolar disorder [413], healthy blood donors [414], and in
workers occupationally exposed to unwashed raw fruits and
vegetables and their respective controls [415]. In this context,
it must be noted that the authors quite precisely described
very favorable local climate conditions in their research
zone called the “Lagunera” region of Durango State in the
northwest area of Mexico [410]. Moreover, in the earlier
case-control work (400 patients with heart diseases and
400 age- and gender-matched controls) they admitted that
the T. gondii infection was significantly associated with the
heart disease, and that exposure to the parasite was positively
related with being born out of Durango State (OR = 2.93,
95% CI: 1.40-6.13, p = 0.04) [408].

9. FS may be associated with tinnitus and hearing
loss in individuals exposed to vibrations or whiplash
trauma. Possible key role of toxoplasmosis in
development these disorders

A. Tinnitus, hearingloss and FS. It was suggested that FSis
often associated with tinnitus and hearing loss [4, 40]. Subjects
with PVD and NTG frequently have tinnitus and sudden
(usually reversible) hearingloss [40,416]. Hearing disturbances
during migraine infarction have also been reported [417], and
the presence of endothelin receptors in the spiral modiolar

artery may support this relationship [418]. Several patients
with ophthalmologic abnormalities and sudden hearing
loss have signs of disturbed eye microcirculation, despite
apparent good state of health [419]. In addition, auditory
processing deficits often occur in patients with primary open-
angle glaucoma (POAG) [420], thus supporting a holistic
approach of sick eye in sick body [421]. This avenue can be
reinforced by the finding of associations between tinnitus
and glaucoma suggesting a common pathomechanism(s)
operating in these two clinical entities [422, 423]. Moreover,
patients with sensorineural hearing loss (SNHL) showed a
markedly higher incidence of glaucoma development than
those non-SNHL counterparts with a higher adjusted hazard
ratio and cumulative probability [422]. In this context, for the
population-based study [423, 423A], glaucoma patients had a
19% increase in odds for tinnitus (OR 1.19, 95% CI: 1.02-1.40),
suggesting that those with glaucoma were more likely to have
tinnitus than those without glaucoma. Finally, it should be
noted that ischemia and hypoxia (each of these disturbances
is characteristic for FS and T. gondii infection, respectively)
result in the loss of outer hair cells and damage of neural units,
leading to inner ear disorders, including tinnitus [424, 425].

B. Vibrations, whiplash trauma and FS. Patients with
FS are more sensitive to vibrations [40, 308, 426, 427], and
they tend to have more, longer-lasting and stronger whiplash
trauma symptoms, such as headaches, sleep disturbances, and
dizziness (whiplash is a sudden acceleration and deceleration
of the thorax independent of head movement during, for
example, car collision) [3, 4, 40]. Workers with hand-arm
vibration syndrome also suffer from cold-induced finger and
feet vasospasms [428, 429]. Based on practical experience,
Flammer et al [40] suggested that patients with FS may have
an underlying body predisposition to develop such reactions
to vibrations.

C. Hearing loss, tinnitus, vibrations, whiplash
trauma and T. gondii infection. There are several reports
documenting a marked association between T. gondii
infection and SNHL in adults [430-432], children [433-435],
including infants with congenital toxoplasmosis [433, 436,
437]. It must be noted that Zanetti et al [438] in a study of 413
patients with inner ear disorders of unknown etiology tested
for anti-laminin antibodies showed that 68% of patients
had SNHL, and otherwise it was documented that there
was a potential relationship between the increased serum
autoantibodies against laminin in patients with autoimmune
diseases [439] and latent T. gondii infection [98]. A positive
family history found in patients with SNHL [440] may
support an infectious origin of this disorder.
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Chien et al [422] established that age was a risk factor
of glaucoma and adjusted odds ratio of the patients aged
60 to 79 years had a significantly higher values than
younger participants, and this finding was consistent with
the results obtained in earlier studies [441]. Nb. it must be
noted that the increased incidents of T. gondii infection in
nonpsychiatrically affected control individuals also were
depending on age (Table 11) [442].

Tinnitusand cataractsalso were reported to have asignificant
relationship with the parasite infection [443, 444], and Hsieh
et al [445] found that patients with cataract had higher hazard
ratio developing tinnitus than controls (OR = 1.53, 95% CI:
1.17-2.01, p < 0.01). In addition, the number of individuals with
comorbidities (anxiety, hearing loss, vertigo, insomnia) was
significantly higher among the patients with cataract than in
controls [445]. Furthermore, other studies showed that hearing
loss, insomnia and anxiety were highly relevant to tinnitus
severity [445-448]. Interestingly, Neri et al [449] showed that
the levels of oxidative damage markers (malondialdehyde,
myeloperoxidase, 4-hydroxynonenal) were significantly higher
in patients with tinnitus than in controls, whereas glutathione
peroxidase (an antioxidant) had lower activity, thus probably
sharing similar pathogenesis with development of cataract. The
oxidative stress and endothelial dysfunction disturbances, as
well as the similarity of pathogenesis are in a good agreement
with comparable biochemical abnormalities reported in
patients with T. gondii infection [373, 374, 450, 451].

The use of hand-held vibration tools may not only be
associated with development white fingers and RP but also
with difficulties in hearing [416, 424, 425, 452], and recently a
robust documentation has been presented that latent T. gondii
infection perhaps was critical risk factor responsible for these
disorders [94]. These data may be supported by a markedly
higher parasite seroprevalence in persons participating in
traffic accidents compared with controls [453-456].

D. Possible relationship between tinnitus, stroke, and
infection with T. gondii. Huang et al [457] reported that
tinnitus was significantly associated with a higher risk of
ischemic cerebrovascular disease (ICVD) incident among
young and middle-aged patients. They suggested that
tinnitus and ICVD may share a common pathophysiologic
mechanisms, such as for example arterial stiffening, which
leads to impairment cochlear microcirculation [457]. In
addition, it was reported that a higher common carotid artery
stiffness index was markedly linked with the formation and
severity of tinnitus [458], and the carotid artery abnormality
was associated with higher incidence of stroke [457, 459]. The
link between tinnitus and stroke could also be supported by
involvement of some other pathophysiological factors, such
as hypoxia [460], oxidative stress [461, 462], and increased
sympathetic activity [463].

Recent studies of Pearce et al [464] performed in 13,904
respondents from the National Health and Nutrition
Examination Survey III supported a link between serological
evidence of prior infection to T. gondii (a parasitic, viral and
bacterial burden) and stroke among subjects aged 20-59 (OR
=2, p = 0.005). Moreover, cerebral toxoplasmosis in patients
with HIV also have stroke-like presentation [465, 466].

The wvascular endothelium is exposed to diverse
mechanical signals that regulate vascular endothelial
barrier morphology and function. Franklin Murray et
al [93] demonstrated that T. gondii infection of human
umbilical vein endothelial cells altered cell morphology and
dysregulated vessel wall barrier function leading to increased
vascular wall permeability regulated by opening and closure
cell to cell adherent junctions (AJs). In endothelial cells,
AJs are largely composed of VE-cadherin [466A, 467]. The
pathogen disrupted vascular endothelial VE-cadherin and
B-catenin localization to the cell periphery and reduced
VE-cadherin protein expression. The infection lead to

Table 11. Percentage of T. gondii positive individuals among 214 nonpsychiatrically affected controls depending on age analyzed during a large
epidemiologic study of 869 psychiatric patients (Hinze-Selch et al [442]).

T. gondii positive

(%) 18-20 21-25 26-30 31-35 36-40

100
80
60
40 35 32 40 39
20 19
0

Age (yrs)
41-45 46-50 51-55 56-60 61-65 66-70 71-75
100
80 80
58 58 60
38

In the control participants 45 yrs or younger recruited from the same geographical region as the psychiatric patients admitted to the hospital,
serofrequency of T. gondii infection ranged between 20 and 40% without any systematic age effect, whereas in the individuals older than 45
yrs serofrequency systematically increased with age from about 40% to almost 100% [442]
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reorganization of the host cell cytoskeleton by reducing
filamentous actin (F-actin) stress fiber abundance under
shear stress conditions, and planar cells polarity. Moreover,
infection with T. gondii induced changes in gene expression in
endothelial cells associated with cytokine-mediated signaling,
extracellular matrix reorganization, and cell to cell adhesion
[93]. Nb. in these cells actin represents about 10% of total
protein [468, 469]. F-actin interacts with catenins to anchor
interendothelial cell junctions and stabilize endothelial
barrier integrity [470]. Actin, VE-cadherin, and binding
proteins form mechanosensing complex in endothelial cells
[471], and as a result, various external/internal mechanical
forces (e.g. transient or steady-state shear stress) [472, 473]
are transduced through the actin cytoskeleton into cellular
responses [93, 474], finally leading to development of
abnormalities in vascular wall morphology. More details
related to these molecular processes that probably are also
taking place in RP have been presented earlier [94].

10. FS, breast cancer (BC) and T. gondii infection

A. FS and BC. BC causes more than half million deaths
each year [475, 476]. Importantly, the brain is one of most
predominant sites of metastatic spread recorded in more than
20% of BC patients in several individuals subgroups [476-478].
It was reported that 1 in 8 of the U.S. women will have invasive
BCduring theirlifetime. In 2018, there were 3.1 million women
with BC, and about 2500 invasive BC cases have been expected
in men [479]. Zubor et al [49] demonstrated the tendency of
BC patients to the increased prevalence of FS symptoms than
disease-free participants. They prognosed that approximately
90% of patients create unpredicted subpopulations taking into
account disease predisposition, development and progression
[49], and this is in line with various serotypes and antigens of
T. gondii affecting the host, as well as with its current immune
status [102].

It seems that FS is involved in the BC pathology and
may predispose to metastatic disease, and a spectrum of
other concomitant diseases [40, 49-51]. Smokovsky et al
[51] demonstrated that several symptoms present in EFS
individuals are also highly prevalent particularly in the
postmenopausal BC patients (Table 12).

B. Changes in blood morphology and biochemical
parameters in BC patients.

Mishra et al [480] analyzed 102 cases of BC with and
without metastasis and 25 healthy non-pregnant females.
They found a significant increase in lactate dehydrogenase
(LDH), reduced glutathione (GSH), and ferritin blood
concentrations, as well as decreased hemoglobin levels in
cancer patients without metastasis compared with controls.
Patients with metastases also had a marked rise in alkaline
phosphatase (ALP), LDH, y-glutamyl transpeptidase
(GGTP) and ferritin levels, and anemia in comparison to
healthy controls (Table 13).

C. FS, BC and T. gondii infection. Several authors
reported a markedly higher serum ferritin level in BC patients
with metastases [481-484]. The increase in serum ferritin has
been attributed to the iron requirement for cell growth and
malignant cells need for modulation of transferrin receptors
present on proliferating abnormal cells [485]. This deficiency
in the iron body stores of BC patients [480] may be, at least
in part, associated with chronic latent toxoplasmosis because
intracellular replication of T. gondii is iron-dependent [486],
and the parasite is an auxotroph for iron, iodine and folic
acid [98, 486, 487]. In this context, the persistent rise in
ferritin and LDH levels with response to therapy observed in
few BC cases by Kher et al [484] attributed to recurrence of
metastasis is not surprising. Also NO intercepts iron before
its incorporation into ferritin, and also indirectly mobilizes
iron from ferritin in a glutathione-dependent manner [488].

Table 12. Significant symptoms of the FS recorded in postmenopausal BC patients vs BC-free participants (acc. to Smokovski et al [51]; with

own modification).

FS symptoms Postmenopausal BC (n=67) patients BC-free individuals (n = 73)
Prevalence P value Prevalence

Feeling cold + 0.001 -

Headache + 0.008 -

Drug sensitivity + 0.001 -

Smell perception + 0.001 -

Low body weight in early adulthood + 0.001 +

¥ criteria 5 significant

P value < 0.05 is considered statistically significant. The following system was employed: “+” means higher prevalence of the corresponding

symptom (above the lowest average of the groups of comparison);

average and below it).

means lower prevalence of the corresponding symptom (lowest
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Table 13. Serum levels of various enzymes, GSH, ferritin and hemoglobin (Hb) in BC patients without and with metastasis as compared with

controls (acc. to Mishra et al [480]; with own modification).

Grou ALP LDH

P (U/L) (U/L)
Controls 130.0+15.2 228.8 £54.5
(n=25) (110-146) (195-270)
BC without metastasis (n = 58) 15&%%5’02)6 4(33353_2%56;

BC with metastasis

(n = 44) (610-850) (565-950)

750.3 £102.6* | 730.0+136.7*"

GGTP fee Hb
(U/L) GSH (mg%) Ferritin (ng/mL) (8m%)
20.1+7.0 30.2%+3.0 98.0+35.2 13.1+£2.7
(10-250) (25-36) (68-102) (11-15)
23.9+49 49.0 £ 6.5 214.0 £ 36.2" 10.0£1.9"
(17-29) (41-57) (180-250) (7-12)
92.3+16.9" 67.4+12.2* 647.5 +58.2* 9.1+2.4
(75-126) (55-82) (590-705) (7-12)

Values are mean = SD. +, p < 0.05; ++, p < 0.001. ALP, alkaline phosphatase; GGTP, y-glutamyl-transpeptidase; GSH, reduced glutathione; Hb,

hemoglobin; LDH, lactate dehydrogenase.

The marked anemia found in BC patients by Mishra et al
[480] was probably due to a concomitant latent T. gondii
infection and IFN-y-dependent, signal transducer and
activator of transcription 1-independent red blood cell loss
[315, 489, 490]. This may be supported by the findings that
the parasite activates HIF la [169, 170], and LDH A gene
promoters contain essential binding site for HIF 1, as well
as is a key player in carcinogenesis (increased body lactic
acidosis), a key player in carcinogenesis [491-493], thus
creating hypoxic environment critical for BC development
and metastasis [494, 495]. In addition, hypoxia inhibited
production of NO in the rat smooth muscle cells treated with
both lipopolysaccharide and IFN-y [496], and vasospasm
is closely related to FS [40, 497, 498]. Importantly, hypoxia
is a crucial contributor to the development of aggressive
metastatic disease [499, 500]. Finally, anemia was reported in
animals and humans with toxoplasmosis [501-504].

Gradascevic et al [505] found that serum oxidative stress
marker malondiadehyde (MDA) levels in the invasive BC
patients (n=43) were markedlyhigher than in the patients with
benign breast disease (n = 39) (Mann-Whitney U = 619.00;
p = 0.042), thus indicating its importance in carcinogenesis
of the entity. In addition, a statistically significant correlation
between serum MDA levels and ages of BC patients with
lymph node metastases was found (p = 0.006). It must be
noted that in subjects with acute toxoplasmosis Al-Kuraishy

et al [450, 506] documented significantly higher MDA, ET-1
and IL-6 concentrations compared with controls (Table 14).
It appeared that serum IgM level markedly correlated with
IgG (r = 0.55, p < 0.001), and other analyzed bioparameters
(MDA, r = 0.85, p < 0.0001; ET-1, r = 0.51, p = 0.003; IL-6, r
= 0.45, p < 0.01) [450, 506]. Nb. IL-6 enhances intracellular
replication of the parasite [507, 508]. Karaman et al [373]
also found significantly increased serum MDA, GSH and
NO levels in T. gondii seropositive patients. All these data
strongly suggest that more BC patients suffer from latent
toxoplasmosis than officially diagnosed, especially that
endothelial dysfunction has also been reported in this clinical
entity [450, 506].

D. Headache/migraine in BC patients may be
associated with latent T. gondii infection. Golubnitschaja
et al [509] emphasized that some migraineurs in general
demonstrated a reduced risk in development of BC [510-
512], while particularly migraineurs without aura suffered
from aggressive and metastatic triple negative BC phenotypes
[499, 500, 509, 513]. Gramer et al [514] reported that of
2027 patients with glaucoma or ocular hypertension the
significantly higher frequency of migraine and vasospasm
had participants with NTG (n = 140), and family history of
glaucoma (FHG). Patients with FHG had markedly higher
frequency of migraine than patients without FHG (p = 0.02).
Moreover, migraine was significantly more often present in

Table 14. Serum levels of immunoglobulins, IL-6, ET-1, and MDA in patients with acute toxoplasmosis compared with controls (acc. to Al-

Kuraishy et al [450, 506]; with own modification).

Parameters Patients (n = 21)
IgM (g/L) 3.6+2.99
1gG (g/L) 22.96 £9.57
IgA (g/L) 4724254

IL-6 (pg/mL) 3.22+1.61

ET-1 (pg/mL) 7.29+4.59

MDA (nM/mL) 9.34+4.17

Controls (n = 20) P
1.2+0.8 0.001
4.31+2.95 0.0001
1.99+1.34 0.0001
1.88+0.51 0.0007
3.11+1.69 0.01
2.87+1.13 0.01

Results are expressed as mean SD. The unpaired Student’s t-test was used to determine the differences. Results statistically significant at p <

0.05. ET-1, endothelin-1; MDA, malondialdehyde.
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NTG (21.4%) than POAG (n = 1233) (13.1%, p = 0.01), and
the age-corrected probability for migraine was also 63.5%
higher in NTG individuals (p = 0.007) [514]. These findings
may be due to latent T. gondii infection in these subjects
because several studies reported that headaches/migraine
were associated with reactivation of cerebral toxoplasmosis
[139, 140, 172, 372, 515]. Furthermore, this may support the
earlier reasoning on heritability and family household-related
associations of the parasite, and therefore the parasite may
be a strong environmental risk factor for NTG development,
especially that migraine and vasospasm were significantly
more frequent in females [514].

E. FS, BC, diabetes mellitus (DM), atherosclerosis and
latent T. gondii infection. It must be noted that endothelial
dysfunction and microvascular complications characteristic
for FS have been also demonstrated in type 1 and 2 DM [516,
517]. The nailfold capillaroscopy documented alterations in
patients with DM [518, 519]. In 792 women with various
breast diseases Muck et al [520] found that the frequency
of DM was twice to three times higher in women with BC
(n = 326) than females with breast fibroadenoma (n = 101),
papilloma (n = 80), fibrocystic disease (n = 107), lipoma,
granuloma, fibrosis (n = 88), and other BC-like entities.

Kankova et al [521] found that pregnant women with
latent toxoplasmosis had significantly higher glucose
concentrations in oral glucose tolerance test (n = 191, p =
0.01), the level of fasting plasma glucose and higher DM
prevalence in 24-28th gestation weeks than T. gondii-free
women (n = 532, 19.5 vs. 12.0 %, OR = 1.78, p = 0.033).
In pregnant rats, Xu et al [522] demonstrated that the brain
glucose metabolism was markedly increased in T. gondii
infected animals than in control rats in the initial stage of
pregnancy. Other studies reported anti-T. gondii antibodies
in both type 1 and 2 DM [239-241, 523-525]. Moreover, in
acutely infected mice with T. gondii Me49 strain infection
Beshay et al [524] revealed the presence of the pathogen
tachyzoites adjacent to Langerhans islets and in pancreatic
parenchyma. In animals with chronic infection, there was a
significant decrease of islet number and sizes associated with
development of insulitis. In addition, there was a marked
infiltration of the islets by CD8* and CD45* immune cells, a
significant reduction of insulin expression in the islets, and
a marked rise in serum glucose levels [524]. Nb. Konieczka
et al [3] suggested that there is a link between pancreatic
cancer and FS. Interestingly, attenuated T. gondii vaccine
strain has been beneficial in pancreatic tumor-bearing mice
through immunity stimulation [526]. Moreover, inoculation
of mice with a uracil auxotroph T. gondii RH strain inhibited

through immunomodulation BC growth and metastasis
[527]. Of note, BC has also been reported in children [528,
529].

It was suggested that individuals with FS suffer from
atherosclerosis less frequently than the FS-free persons, but
retinal arterial and vein occlusions such as thrombi or emboli
due to atherosclerosis can occur in FS subjects, especially
under psychological stress or strong cold exposure [3, 5].
Postmenopausal BC women appeared to have a higher risk
developing atherosclerosis associated with an increased
frequency of cardiovascular risk factors, such as DM and
metabolic syndrome, compared with females without BC.
Atheromatous plaques were markedly more frequent in the
BC women than controls (p = 0.013) [530]. Moreover, It was
reported that the low heart rate variability (HRV) indices
were observed in postmenopausal women with BC compared
to postmenopausal women without BC, and in these females
the reduction in HRV indices were inversely correlated
with triglyceride concentrations [531, 532]. The autonomic
dysfunction may reduce vasodilation, promote oxidative
stress, increase chronic inflammation, and accelerate
atherosclerosis progression [532]. This may be at least partly
related to the diminished cholinergic anti-inflammatory
pathway in the host involving a7 subunit-containing
nicotinic ACh receptor mechanisms expressed on endothelial
cells, macrophages, lymphocytes, and keratinocytes, which
also release ACh and express other markers of the vagal
system [533]. Both atherosclerosis and autonomic system
dystonia (associated with reduced parasympathetic efficacy
and enhanced sympathetic tone) may be due to latent T.
gondii infection [233, 333, 534-536] because in rats infected
with the parasite Tonin et al [333] found significantly
increased acetylcholinesterase (AChE) activity in blood and
lymphocytes, which diminished ACh concentration through
hydrolysis of the neurotransmitter [536]. This may reflect a
defense reaction of the animals against the pathogen because
ACh probably promotes T. gondii proliferation and migration,
like it was revealed for the brain-eating amoeba [534]. In
addition, AChE inhibited activation of macrophages and
release of proinflammatory cytokines, including IL-6, TNF-a,
IL-1, and IL-18 [537], necessary for destroying the microbe.
Concerning the vegetative dystonia and a loss of normal HRV
in FS individuals [5] and in postmenopausal women with
BC [531], Thayer et al [327] presented evidence supporting
associations between inflammatory markers, cholinergic
anti-inflammatory pathway, and sympathetic nervous system
overdrive in healthy human adults manifesting as alterations
in HRV.
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F. BC and latent T. gondii infection. The intracellular
parasite lacks the ability to synthesize cholesterol and
depends upon acquisition of low density lipoprotein (LDL)-
derived cholesterol from host cell via endocytosis mediated
by LDL receptor [538], to multiply [539]. T. gondii transforms
many lipid precursors from host cytoplasm to complex lipids
[540]. Cholesterol is a risk factor for BC and it was found
that 27-hydroxycholesterol (27-HC) (primary cholesterol
metabolite) may function as an estrogen, increasing the
proliferation of estrogen receptor positive BC cells [541, 542].
In postmenopausal women excessive dietary cholesterol
consumption was found to be associated with increased
BC risk [543]. Nelson et al [542] found that the cholesterol
effects on tumor pathology required its conversion to 27-HC
by CYP27A1 oxidase, which expression degree in human
BC samples correlated with tumor grade (i.e. in high-grade
tumors, both tumor cells and tumor-associated macrophages
exhibited high expression levels of the enzyme) [542].
Moreover, Zhang et al [544] revealed that in mice estradiol
promoted Pru (type IT) and VEG (type III) T. gondii infection
in vitro and in vivo, thus significantly contributed then to the
pathogenicity of the parasite. They found that estradiol can
enter tachyzoites and a residual estradiol metabolism-related
gene hydroxysteroid dehydrogenase (Tg-HSD) can efficiently
transform estrone into estradiol markedly increasing its level
in animals [544]. On the other hand, however, it must be
noted that tamoxifen (a selective estrogen receptor modulator
and one of the most successful drugs in the endocrine long-
lasting BC treatment) administered in rats was found to
significantly increase both anti-T. gondii IgM and IgG titers
after 14 and 24 days of treatment [545]. These findings
strongly support the above-presented reasoning that latent T.
gondii infection play an important role in individuals with FS
and BC patients.

11. Potential relationship between FS, RP, glaucoma
and T. gondii infection

Glaucoma is the most common cause of irreversible
blindness worldwide [546, 547], and it was predicted that by
2020, 79.6 million people will have this clinical entity, and
74% will suffer from POAG [548]. This disease is associated
with progressive loss of retinal ganglion cells [549, 550]. FS
contributes to development of NTG [5, 40, 551-554], and
patients with this disease have an increased frequency of
ocular abnormalities and disturbances, including increased
retinal venous pressure, the activated retinal astrocytes, optic
nerve compartmentalization, optic disc hemorrhages, diffuse
visual field defects fluctuating, and enhanced oxidative stress
[5,40, 555]. Also, a number of patients with either FS or NTG

have optic nerve head (ONH) retinal vessels less shifted to
nasal side [7]. It was demonstrated that cold provocation
induced transient visual field deterioration in the glaucoma
patients with FS [556]. Finally, vasospasm and increased
ET-1 level found in NTG subjects [557, 558], and the fact
that transgenic mice with ET-1 overexpression in vascular
endothelial cells progressively lose retinal ganglion cells, are
consistent with NTG development [559, 560].

Current studies emphasized important role of immune
factors in NTG pathophysiology [561-563]. Monocytes
and activated T-cells were found to be accumulated in the
ONH at the site of damage. In inherited mouse glaucoma
model it was demonstrated that monocytes migrate through
vascular endothelium to ONH prior retinal ganglion cells
degeneration, and this suggested that monocyte infiltration
may be a cause of this entity [563]. The infiltration may be
stopped by the X-ray radiation of the eye [564] indicating that
cessation of this process acted as neuroprotection preventing
glaucoma development [563]. The activated retinal T-cells
participated in the autoimmune response to the damage,
probably functioning as regulatory T-cells. It appeared that
plasma CD4* T cells found in glaucoma patients presented
increased stimulation, proliferation and proinflammatory
cytokine secretion [563, 565].

It was demonstrated that the optic disc hemorrhage
frequently found in NTG patients was often associated
with the “nonphysiologic” nocturnal blood pressure dips
known as overdips [566, 567]. Patients with NTG were
classified among two subgroups: low-teen IOP (IOP < 15
mmHg) and high-teen IOP (15 mmHg < IOP < 21 mmHg),
and interestingly, a higher of the RP was found in the low-
teen IOP patients than in high-teen IOP patients [562,
568]. These findings are in line with the decreased both
systolic and diastolic blood pressure in adults with T. gondii
infection [569], and a potential key role of the parasite in
RP development, especially that vascular dysregulation,
hypercoagulability and increased blood viscosity are
contributing factors in RP and NTG etiology [94, 570].
Erickson et al [569] in a study based on multiple regression
modeling (n = 12,010) demonstrated that toxoplasmosis
was associated with lower systolic/diastolic blood pressure,
lowered probability of elevated blood pressure, and stages 1
or 2 hypertension. Other studies reported that the parasite
elicited IFN-y-mediated NO production [571, 572], and
increased NO levels reduced arterial stiffness after maximal
exercise, whereas down-regulated expression of inducible
NO synthase may contribute to rises in blood pressure after
submaximal exercise [573]. Moreover, T. gondii infection

www.clinicalmedicinecr.com

Page 19 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

reduced brain noradrenergic activity by decreasing dopamine
beta hydroxylase gene expression [574], and lowered
concentration of norepinephrine important for maintaining
blood pressure [575], finally leading to decreased systolic and
diastolic blood pressure [569].

A. Increased calcium and/or iron intake was
significantly associated with glaucoma. Possible
relationship between increased levels of these ions and
latent toxoplasmosis in pathogenesis of glaucoma, as
well as Alzheimer, and Parkinson diseases. Wang et al
[576] reported that participants (3833 individuals, > 40
years old) who consumed supplementary calcium (= 800
mg/day) or iron (=18 mg/day) had markedly higher odds
having been diagnosed with glaucoma than did those who
had not consumed these ions (OR 2.44, 95% CI: 1.25-4.76 for
calcium; OR 3.80, 95% CI: 1.79-8.06 for iron). Concurrent
consumption of both calcium and iron above these quantities
resulted in evidently greater odds glaucoma diagnosis (OR
7.24,95% CI: 2.42-21.62) [576].

Studies in vitro suggested that iron plays an important
role in glaucoma’s pathogenesis both in retinal ganglion and
trabecular meshwork (TM) cells [577, 578]. Interestingly,
T. gondii is auxotrophic for iron [486, 487, 579-581], and
anemia often observed in individuals with toxoplasmosis is a
good source of the ion necessary for growth, metabolism and
proliferation of the pathogen. It must be added that iron seems
to play key role in Parkinson’s disease (PD) pathogenesis [582-
584]. Dysregulation of calcium homeostasis has also been
implicated in the pathogenesis of glaucoma [585] and some
neurodegenerative diseases [586]. Calcium overload and
impaired calcium regulation were found in lamina cribrosa
cells of donors with glaucoma [587], and it was suggested that
treatment of glaucoma patients with calcium channel blocker
may be beneficial in slowing loss of visual fields [588]. Nb.
the lamina cribrosa is the most vulnerable part of the retinal
ganglion cell, and dopamine, serotonin and glutamate have
the potential to drive retinal glial cells into programmed
cell death [589], while oxidative stress stimulated antigen
presentation by the retina and optic nerve head glia [590].
Moreover, He et al [591] found that TM cells from donors
with glaucoma were defective in mitochondrial function,
resulting in abnormal sensitivity to calcium-induced stress.
It must be noted that T. gondii tethers host cell mitochondria
to its vacuole to promote its growth [592]. On the other hand,
however, infection with the parasite is associated also with
mitochondrial dysfunction [593], and otherwise it is known
that mitochondria restricted pathogen growth by limiting its
uptake of fatty acids [594, 595]. Nb. cytokine IL-6, regarded

as endothelial cell dysfunction biomarker [596], causes
increased intracellular replication of T. gondii tachyzoites
[507]. Serum levels of this proinflammatory interleukin were
borderline higher in NTG patients than in controls, and it was
suggested that IL-6 might be associated with the severity of
NTG [597]. Moreover, during toxoplasmosis IL-6 promotes
NK cell generation IL-17 [598], the cytokine important for
development of chronic inflammatory neurological and
autoimmune diseases [599].

Diftuse brain damage has been reported in subjects with
NTG [600]. Conformational study performed by Boucard et
al [601] in Japanese patients with this entity showed many
structural changes in the white matter indicating that this
disease may be included to neurodegenerative disorders.
Moon et al [602] estimated the risk developing AD in 1,469
Koreans with OAG and found that this ocular abnormality
was markedly associated with an increased incidence of AD
(hazard ratio = 1.403, 95% CI: 1.180-1.669, p < 0.001) but
not PD (p = 0.983). Participants with OAG aged > 65 years
were more likely to develop AD than those aged < 65 years,
and females had a greater risk of developing AD than males
[602]. Several investigations have focused on the relationship
between glaucoma and cognitive impairment due to AD
and PD [603-605], and a population-based research showed
that dementia is associated with OAG [606]. Sivak [606A]
emphasized similarities between cell and molecular biology
mechanisms in AD and POAG pathology. Even large
population studies showed an association between dementia
and anemia [607, 608], which may suggest a link with chronic
latent T. gondii infection.

B. T. gondii infection is associated with anemia/
low hemoglobin levels caused by decrease in both
erythropoiesis and survival time of red blood cells (RBC) in
the circulation, and the inhibitory role of proinflammatory
cytokine IFN-y profusely generated by the pathogen.
Potential link of chronic latent toxoplasmosis with anemia
in patients with AD and PD. Several studies reported
that acute and/or chronic toxoplasmosis are linked with
development of anemia and decreased hemoglobin levels
in animals and humans [503, 504, 609-611]. Importantly, in
acute and chronic latent infection reactivation, tachyzoites
were demonstrated in blood and can be located in each organ
of the host, including kidney and liver, leading to impairment
of their functions [27, 315, 612-614].

Tanabe et al [610] reported that T. gondii tachyzoites
penetrated nucleated erythroblasts and macroreticulocytes
from fetal mouse liver, and the circulating erythrocytes
of fetal, neonatal or severely anemic adult mice. Electron
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microscopy showed that the parasite more preferentially
invaded immature reticulocytes than mature reticulocytes
or erythrocytes, and biochemical experiments demonstrated
that T. gondii closely interacted with the host cell membranes
[615]. Wang et al [315] found that the pathogen-infected
mice exhibited anemia due to both decreased erythropoiesis
(reduced numbers of circulating reticulocytes) and survival
time of (RBC) compared to control animals (p < 0.02).
Moreover, infection-induced anemia was associated with
fecal occult blood, which confirmed that the hemorrhage
resulted from T. gondii infection in the animals. The authors
demonstrated that the infection-stimulated anemia resulted
primarily from IFN-y-dependent and signal transducer and
activator of transcription 1-independent loss of circulating
RBC [315]. These findings are supported by increased IFN-y
production during T. gondii infection emphasizing significant
role of proinflammatory cytokines IFN-y and TNF-a in the
onset of anemia [616-619]. Specifically, production of IFN-y
correlated with the onset of anemia during both autoimmune
and infectious disease [620], and other researchers suggested
inhibitory role of IFN-y in the maturation of erythroid
progenitors [621, 622].

Many neurodegenerative diseases, including AD and PD,
are associated with preceding undiagnosed anemia or low
hemoglobin levels probably caused by latent toxoplasmosis.
Several studies demonstrated a link between anemia and risk
of AD or PD development [623-626]. For example, Savica
et al [625] reported that in patients with PD anemia or low
hemoglobin levels were more common in the history of cases
than of controls (OR 2.00, 95 % CI: 1.231-3.06, p = 0.001).
Moreover, the analyses showed that anemia started 20 to 29
years before the onset of the entity [625]. These findings may
also be in agreement with some studies suggesting that latent
toxoplasmosis play an important role in the pathophysiology
of AD and PD [27, 279, 627-631]. Interestingly, a significant
association was demonstrated between PD and eating
undercooked eggs (p < 0.004), as well as keeping cat (p <
0.03), two main risk factors responsible for T. gondii infection
[632].

C. Pharmacologic treatment of glaucoma may be
associated with serious and unexpected side-effects. This
may be due to chronic latent T. gondii infection since many
administered drugs had antitoxoplasmic activity and
probablyantigensreleased duringtachyzoitedamage/death
lead to increased generation of antibodies/autoantigens,
cytokines and other factors by the host. Several medications
are risk factors for inducing OAG, especially corticosteroids
[633-637] and non-steroidal anti-inflammatory drugs [634,

638]. The number of medications risky for acute angle-
closure glaucoma is long and includes antidepressants and
monoamine oxidase inhibitors, antipsychotic drugs with
lithium and atypical antipsychotics [639], antihistaminic and
antiparkinsonian agents, anticonvulsants (e.g. topiramate),
sympathomimetic drops, mydriatic agents, antispasmodic
drugs, and botulinum toxin vaccine [634, 640]. Several of
these drugs, including citalopram, escitalopram, paroxetine,
fluoxetine, duloxetine, venlafaxine, ziprasidone, sertraline,
tricyclic antidepressants, and antipsychotics, are responsible
for their harmful effects on intraocular pressure, pupil size,
glaucoma risk involving pharmacological action of important
endogenous substances, such as adrenaline, acetylcholine,
dopamine, serotonin, and TNF [634]. However, there are
also preparations that may decrease the risk of OAG, such as
statins [296, 641] (nb. statins inhibit T. gondii multiplication
in macrophages [642]), metformin (this drug exacerbates
Ca*-induced permeability transition pore opening by
decreasing the capacity of mitochondria to accumulate
Ca* and increasing the oxidation of thiol groups [643]),
bupropion (TNF-a antagonist), post-menopausal hormones,
selective serotonin reuptake inhibitors, cannabinoids [633].
Studies also demonstrated down-regulation the WNT/(-
catenin pathway signaling responsible for oxidative stress,
inflammation and glutamatergic processes in glaucoma,
and otherwise it is known that T. gondii induces alterations
of these molecular mechanisms that control neurogenesis
during cortical development [644, 645].

Tables 15and 16 presentsome drugsused in schizophrenia/
bipolar disorder and their in vitro activity against T. gondii,
and several antidepressants which induce neuroendocrine
alterations in cytokine and other biomarker levels in human
and animal effector cells that may interact with immune
changes associated with latent T. gondii infection probably
triggering development of glaucoma, as well as their neurotic
consequences on neurons [Table 17].

FS individuals often show altered drug sensitivity due
to differential expression of ABC transporter proteins
[663, 664], and the sensitivity for certain drugs, such as
calcium channel blockers (CCB) and systemic B-blockers,
is increased, which require lower doses to achieve expected
beneficial effects and to avoid side-effects [40, 664]. Ex vivo
investigations [308, 665] showed that low doses of CCB
nifedipine and amlodypine exerted beneficial effects in some
FS as well as glaucoma patients. Recently, it was reported
that magnesium intake for 6 weeks (12 mM daily) acting as
a mild CCB significantly decreased retinal venous pressure
in eyes 30 NTG and FS individuals (mean age 61.7 + 13.5
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Table 15. Drugs tested for in vitro activity against T. gondii (acc. to Jones-Brando et al [142]; with own modification).

a b
o solvent (e (e ™
Valproic acid ethanol 4.5 62.4 13.9
Sodium valproate ethanol 4.1 52 12.7
Carbamazepine ethanol 72 100 1.3
Lithium carbonate 1N HCI > 100 > 100
Haloperidol ethanol 5.6 103 18.4
9-OH-Risperidone tartaric acid 20.1 134 6.7
Risperidone tartaric acid 74 129 1.7
Fluphenazine HCI Toxo CGM 3.5 17.9 5.1
Clozapine ethanol 5.8 20 3.4
Olanzapine DMSO 33.2 100 3.0
Chlorpromazine HCI DMSO 2.6 6 2.3
Quetiapine fumarate DMSO 18.6 33 1.8
Trimethoprim DMSO 53 63.8 12.1

2Median inhibitory dose, a measure of tachyzoite inhibition. "Median toxicity dose, a measure of cytotoxicity. “Therapeutic index, a measure of
efficacy determined by TD, /ID,  ratio. DMSO, dimethylsulfoxide; Toxo CGM, Toxoplasma cell growth medium. Valproic acid at a concentration
of 1 pg/mL inhibited 7% of the tachyzoites and trimethoprim at 3.2 g/mL produced 2% inhibition, but the combination of these two
compounds at those concentrations resulted in a potentiating effect inhibiting 55% of the tachyzoites. Fond et al [646] reported that also other
antipsychotic drugs, such as amisulpride, cyamemazine, levopromazine, loxapine, tiapride and zuclopenthixol in vitro exerted antitoxoplasmic
activity in the range of 0.19 to 1 UM concentrations. The 50% inhibitory concentration (IC50) for the last preparation was 8 + 1.8 uM while
its serum levels varied from 0.01-0.12 uM [647], but antipsychotic drugs usually achieve much higher and persistent concentrations in the
brain tissue [648]. In human fibroblast cell cultures, IC50 for fluphenazine, thioridazine, and trifluoperazine against developing tachyzoites of
the parasite RH strain was 1.7, 1.2 and 3.8 puM, respectively [649]. Murata et al [650] found that in vitro hydroxyzine (an antihistamine and
anxiolytic compound) reduced parasite replication (IC50 value for T. gondii tachyzoites was 1.0 mM) and had no effect on host cell viability.
Importantly, the drug also reduced the number of in vitro-induced bradyzoites [650], and otherwise it should be noted that bradyzoites within
mature tissue cysts are dynamic and replicating entities in vivo [651]. Recently, Enshaeieh et al [652] reported that in mice chronic treatment
with valproic acid (a mood-stabilizing and antipsychotic drug) was comparable to the effects of trimethoprim-sulfamethoxazole (TMP-SMZ),
i.e. the drug decreased brain TNF-a expression (p < 0.0001), and histological examination showed significant decrease in cysts, perivascular
infiltration of lymphocytes, and glial nodules, similarly to the findings in the TMP-SMZ group of animals._

Table 16. Antidepressant effects on the host immune system (acc. to Antonioli et al [653]; with own modification).

Antidepressant Source and type of effector cells Neuroendocrine alterations
Reboxetine, fluvoxamine, imipramine Murine glia cells d NO levels after IFN-y stimulation
Amitryptyline, nortriptyline Rat glia cells J IL-1 and TNF-a, after LPS stimulation
Venlafaxine Rat encephalogenic T cell clones, l IL-12, TNF-oi, and IFN-y

splenocytes, peritoneal macrophages

{ proinflammatory cytokines

Imipramine, mianserin, clomipramine,
anti-inflammatory cytokines

sertraline, and citalopram Human peripheral white blood cells

Fluoxetine, imipramine, venlafaxine Healthy human whole blood treatment 110
resistant
Fluoxetine, paro>f<]et|ne ser.tralme, citalopram, Depressed patients 4 TNF-a, CRP and leukocyte count
uvoxamine
Paroxepne, bupropion, m|r_tazap|ne, Depressed patients l IL-6, TGF-B
citalopram, venlafaxine
) i 12
Sertraline Depressed patients 1 1L-42, TGF-B
Fluoxetine, desipramine Rats 4 IDO activity, T NO®

CRP, C-reactive protein; IDO, indoleamine 2,3-dioxygenase; NO, nitric oxide; TGF-f, transforming growth factor-3; LPS, lipopolysaccharide.
2Long-term effects of IL-4 may be detrimental, possibly because of the ability of this cytokine to inhibit proinflammatory antiparasitic
IFN-y production [654]. °Fluoxetine increased the NO production via NF-kB-mediated pathway in BV2 murine microglial cells [655]. The
anti-inflammatory cytokines TGF-B and IL-4 suppress IDO activity in human monocytes and fibroblasts [656], which is consistent with IDO
metabolic pathway being a marked contributor to the proinflammatory system [657]
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Table 17. Possible consequences on neurons of cytokines and biomolecules secreted upon T. gondii infection (acc. to Fagard et al [658]; with

own modification).

Cell type Secreted biomolecules
IL-6
GM-CSF
Astrocyte TNF-a
IL-1P
Arachidonic acid
IL-12

Macrophage NO

Microglial cells H.O

Glutamate

NO
Neuron TNF-a,,
Glutamate

Natural killer cell IFN-y
PAF
1I-4
IFN-y
IL-10

T cell

Neurotic

+ 0

FHH F o+

C+

RNI, reactive oxygen intermediates; PAF, platelet-activating factor; GM-CSF, granulocyte-macrophage colony stimulating factor. It must be
noted that T. gondii infection caused a significant increase in dopamine metabolism in neural cells, which may lead to psychobehavioral
changes in toxoplasmosis-infected humans [113]. Dopamine concentrations were 14% higher in the brain of mice with chronic T. gondii
infection than in controls [659]. In addition, induction of IDO expression and decreased levels of tryptophan and increased formation of
kynurenine were found in the brain, lungs and serum of infected animals [660]. Moreover, dopamine stimulated tachyzoite proliferation in
human fibroblast and primary neonatal rat astrocyte cell cultures [143], thus further enhancing harmful effects of the parasite on the brain
function. Finally, chronic latent T. gondii infection is associated with various cytokines overproduction and it was postulated that cytokines

may induce changes in mood and behavior leading to depressive illness in man [661, 662].

years) [665A]. It must be added that propranolol (a f-blocker
and a weak CCB) administered at low doses also was found
to be efficacious in FS [308], and otherwise it is known that
low doses of this drug were effective against acute and latent
murine toxoplasmosis, as well as increased therapeutic
efficacy during its combination with pyrimethamine, a
classic antitoxoplasmic medication [666]. Interestingly,
similar dose-dependent RP developing after the use of
antidepressant drugs atomoxetin [667] and fluoxetine (both
drugs are selective norepinephrine reuptake inhibitors)
used in attention-deficit hyperactivity disorder [668], and T.
gondii seropositivity was found to be markedly increased in
this clinical entity [94, 135, 279, 669].

Corticosteroids increase the risk of OAG [633] probably
because they enhance growth rate of T. gondii tachyzoites
and inhibit the expression of iNOS in macrophages [670,
671], impair phagocytosis and intracellular killing of various
pathogens [672, 673], augment parasite load in the brain,
and/or cause reactivation of toxoplasmosis [94, 674, 675].
Anticholinergics, cholinergics, adrenergics, and sulfonamides
increase the risk of acute angle-closure glaucoma crisis [633],
and these medications also have a link with T. gondii [676-
680]. Regarding botulinum toxin, it was demonstrated that
the botulinum toxin A vaccine exerted beneficial effects in

subjects with RP, and this may be due to the blocking of mast
cells important for T. gondii cytotoxicity [681-683].

Finally, it must be emphasized that several drugs used
in glaucoma treatment [633-635] have antitoxoplasmic
activity, including statins [296, 642, 684-687], antihistaminic
agents hydroxyzine, clemastine [650, 688], ketotifen
[689], adrenergics [676, 677], sulfonamides (sulfadiazine,
sulfamethoxazole, sulfadoxine) [678-680], antipsychiatric
agents [646, 690] (nb. this group of drugs showed direct
correlation between clinical potency and presynaptic
influence on dopamine neurons [691]), immunosuppressants,
immunomodulators, anticancer drugs [680]. It must be
noted that effects of these drugs on the host with glaucoma
may be either beneficial, neutral or harmful depending on
the final proinflammatory and anti-inflammatory cytokines
constellation in the host, its innate and/or adaptive immune
status, antigen(s) released from damaged or killed T. gondii
tachyzoites, bradyzoites or sporocysts, and the parasite strain
type. Excretory/secretory antigens produced by the pathogen
not only upregulated secretion of anti-inflammatory
cytokines IL-10, TGF-B1, but also inhibited secretion of
proinflammatory interleukins TNF-a and IL-1f [692].

Prostaglandin analogs of prostaglandin F,, such as
latanoprost, travoprost and bimatoprost, increase uvoscleral
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outflow and are the first choice treatment for POAG [634,
636, 693, 694]. Latanoprostene bunod is an NO-donating
drug rapidly metabolized to latanoprost acid and butanediol
mononitrate (an NO-donating moiety) [695, 696]. Potential
side effects associated with use of these preparations include
an increase in melanin pigmentation in the iris and periocular
skin, blurred vision, cystoid macular edema, anterior uveitis,
backache, and myalgia [697].

D. Potential relationship between glaucoma, serum
lipid abnormalities and latent toxoplasmosis. Several
studies demonstrated that hyperlipidemia is significantly
associated with an increased risk of glaucoma [698-702].
Total cholesterol, triglycerides, and LDL were found to be
markedly enhanced in patients with glaucoma compared
with controls [700-702] (Table 18).

Wang et al [700] reported that both blood total cholesterol
and LDL-cholesterol level had a significant association with
IOP, the primary risk factor for development of glaucoma.
However, it was observed that there are healthy people who
have an IOP significantly elevated without ever developing
glaucoma, many patients with IOP < 21 mm Hg, as well as
patients in spite of control IOP who progress to glaucoma,
which suggested that there must be other independent risk
factor(s) important for its pathogenesis [589, 701, 702].

E. Possible association between glaucoma, beneficial
effects of statins, DM, and latent T. gondii infection.
McCann et al [684] conducted the meta-analysis of three
case-control studies and one cross-sectional investigation
with 583,615 glaucoma participants to evaluate the effect
of treatment with oral statins on IOP and the incidents and
progression of the entity. Pooled ORs showed that there was a
significant association between short term use of statins (< 2
years) and reduced incidence of the glaucoma (OR 0.96, 95%
CI: 0.94-0.99). This is an important finding because several
investigators showed that statins have antitoxoplasmic activity
[296, 642, 686, 703, 704]. Moreover, recently Tiwari et al

[705] analyzed 100 patients with DM type 2, 100 participants
with POAG plus diabetes, and 100 individuals with diabetes
without POAG; 100 healthy subjects represented a control
group. The authors found that the mean values of fasting
blood sugar and glycated hemoglobin (HbAlc) were
significantly increased (p < 0.0001) in DM type 2 plus POAG
cases as compared to controls. The mean values of total
cholesterol, triglycerides, and LDL markedly increased (p <
0.0001) in DM type 2 plus POAG patients as compared to
controls, whereas HDL level was significantly decreased. It
must be emphasized that several studies demonstrated an
association between POAG and DM [705-710]. Importantly,
many investigators showed that latent T. gondii infection may
be responsible for development of both type 1 and 2 DM [168,
239, 523, 711]. Moreover, immunological pathomechanisms
of glaucomatous degeneration may support involvement
of the pathogen in these processes because monocytes and
activated T-cells have been found to accumulate in the
optic nerve at the site of damage, and oxidative stress and
excitotoxicity contribute to cell death in glaucoma [563]. In
a mouse model of glaucoma monocytes migrate through the
endothelium to the optic nerve head prior to retinal ganglion
cell degeneration, suggesting that monocyte infiltration may
be a cause of this entity [563, 564]. Plasma CD4* T cells found
I glaucoma also showed greater stimulation, proliferation
and proinflammatory secretion [565]. These findings
are in line with many similarities of immunological and
biochemical disturbances associated with T. gondii infection,
including oxidative stress, endothelial dysfunction, increased
production of ROS, RNI, proinflammatory cytokines IFN-y,
TNF-qa, IL-1B, and NO, enhanced glutamate (excitotoxic
factor) generation by microglial cells, activation of toll-like
receptor pathways, and trafficking of several parasitized
cells (including monocytes, macrophages, leukocytes) as a
“Trojan horse” [373, 658, 712, 725]. It must be added that NO
(a regulator of blood flow through relaxation of the vascular
smooth muscle) hs been shown to have either neuroprotective

Table 18. Characteristic of participants and serum lipid levels in patients with POAG and controls (acc. to Gupta et al [702]; with own

modification).

Parameters Patients (n = 100)
Age (yrs) 56.36 £ 7.91
Gender (male : female) 41:59
Locality (urban : rural) 67 :33
Cholesterol (mg/dL) 217.15+6.29
Triglycerides (mg/dL) 156.05+7.91
LDL (mg/dL) 144.1 + 4.24
HDL (mg/dL) 37.28 +4.43

Values are expressed as mean + SE. P < 0.05 is considered significant.

Controls (n = 100) P

54.33+£9.78 0.1081

53:47 0.1192

56:44 0.1463
174.95+5.23 <0.0001
112.70 + 8.67 <0.0001
109.8 +6.27 <0.0001
38.46 £4.18 0.0541

HDL, high density lipoproteins. LDL, low density lipoproteins.
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or neurodegenerative effect on retinal ganglion cells in animal
models [726-728]. High NO levels caused oxidative damage
to the retinal ganglion cells [634, 729], as well as enhanced
endothelial cells permeability [730], and was essential for host
control of persistent T. gondii infection [731]. Nb. individuals
with the increased serum cholesterol or triglyceride levels
exhibited remarkably high serum NO levels [732]. It must be
also noted that cytokine IL-6 generated in increased amounts
during toxoplasmosis and regarded as the biomarker of
endothelial dysfunction [506], causes enhanced intracellular
replication of T. gondii tachyzoites [507]. Serum levels of this
interleukin were borderline higher in NTG patients than
controls, and it was suggested that it was suggested that IL-6
concentrations might be associated with the severity of NTG
[597]. Moreover, during toxoplasmosis IL-6 promotes NK
cell generation of IL-17 [598, 733], the cytokine important
for development of autoimmune diseases. Finally, it must
be added that experimentally the pathogen invaded the
pancreas, caused the islet destruction, and significantly
increased serum glucose concentrations during chronic
toxoplasmosis [733]. Thus, all these data strongly suggest that
there is a link between development of glaucoma, DM and
latent toxoplasmosis.

F. Relationship between T. gondii infection and serum
lipid metabolism disorders in animals and humans.
Several studies reported that acute and chronic infection with
the pathogen cause lipid abnormalities and liver damage in
experimental animals [734-739] and humans [536, 740, 741].
In infected mice Milanovic et al [734] found that a marked
decrease in serum levels of HDL and total cholesterol (TC)
was first noted in infected vs. control mice on day 14 and
persisted to day 42 (p =0.043). Conversely, LDL concentration
was not changed until day 42, when it increased significantly.
LDL levels at day 42 correlated only with cyst counts in the
brain above 300 (found in 44% of animals), while the change
in HDL concentration between days zero and 42 correlated
with both the overall mean cyst count (p = 0.041) and cyst
counts above 300 (p = 0.044). Moreover, Al-Kennany and
his group [736-738] showed that the pathogen may be
responsible for inducing oxidative stress, plasma lipid profile

abnormalities and triggering primary atherosclerotic lesions
in chickens and cats (Table 19) [736].

Recently, Xu et al [740] in a case-control study of 1045
healthy participants showed that T. gondii seropositive
persons had significantly higher serum LDL (p = 0.0043) and
total cholesterol (p = 0.0134) levels compared to seronegative
individuals. Also Babekir et al [741] studied the adult
population of the U.S. from the NHANES 2009-2010 sample
participants (n=>5324;age47.2+0.49 [mean + SE] years,51.9%
women, 48.1% men), and found that T. gondii IgG antibody-
positive subjects had significantly increased systolic blood
pressure (p = 0.0022), triglycerides (p =0.0399), C-reactive
protein (p = 0.422), y-glutamyl transferase (p = 0.0400), and
fasting glucose (p = 0.0213) than the negative individuals. In
addition, the positive participants had markedly lower HDL
cholesterol (p = 0.0431) than the negative individuals [741].
It must be noted that the biochemical abnormalities found
in the studied population may also reflect undiagnosed liver
damage and an early phase of DM during infection with the
parasite [239, 536].

Host cells have mobilizable lipid resources for T. gondii
[742], and the cholesterol esterification in both host and
parasite is essential for proliferation of the microbe [743, 744].
Host cell lipids control cholesteryl ester synthesis and storage
in intracellular tachyzoites [745]. The pathogen depends upon
acquisition of LDL-derived cholesterol from the host cell
via endocytosis mediated by the LDL receptor [538] or the
LDL receptor-related protein [539]. LDL-derived cholesterol
starvation induces tachyzoite to bradyzoite stage conversion in
T. gondii [746). The microbe resides within a parasitophorous
vacuole (PV) and its membrane lipids can be: 1) scavenged by
the pathogen from host cell; 2) synthesized in large quantities
by T. gondii independently from host cell; and 3) produced
de novo by the microbe but not in quantities sufficient for its
needs [540, 747, 748]. Interestingly, various lipid substances
with antiproliferative properties are avidly acquired by the
pathogen eventually resulting in PV membrane defects, and
death [540]. Nb. this may, at least partly, explain the lack of
significant association between T. gondii infection and DM
reported in some studies.

Table 19. Plasma lipid profile of broiler chickens infected intraperitoneally with 50 tissue cysts of T. gondii (acc. to Al-Kennany [736]; with own

modification).

Groups Total cholesterol Triglycerides LDL-C VLDL-C Atherogenic index
mg/dL mg/dL mg/dL mg/dL

Controls 117+0.23 105.3+1.28 42.06 +2.72° 53.88+1.25 21.06 +£0.02 2.78+0.12

Infected 478 £ 0.30° 192.3+0.48° 33.36+1.04 406.81 +1.04° 38.49+1.28* 14.17 £0.81°

Results are means SD of 10 broiler chickens per group. ®Significant differences at p <0.05. HDL-C, high density lipoprotein-cholesterol; LDL-C,
low density lipoprotein-cholesterol; VLDL-C, very low density lipoprotein-cholesterol.
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G. Important role of Rho family of small GTPases
in development of glaucoma abnormalities is similar to
that recently presented in RP pathogenesis [94]. Elevated
IOP is a main risk factor for POAG, the most frequent
form of glaucoma. Impairment of eye aqueous humour
(AH) drainage through the conventional or TM pathway
is considered to be a primary cause in glaucoma patients
[749]. Rho A, Rho B and Rho C kinases (ROCKs) are small
serine/threonine proteins (m.w. 160 kDa) that act through
actin polimerization (e.g. cell migration, polarity, trafficking,
phagocytosis, proliferation, differentiation, cell survival), and
actomyosin assembly (cell adhesion, cell-to-cell junctions,
cell contraction, permeability barrier, extracellular matrix
proteins organization, mechanotransduction). ROCKs
regulate cytoskeletal activities and calcium-dependent
smooth muscle contraction, modulation of cell adhesion,
and increasing cell stiffness [634, 749, 750]. They also have
arole in other cellular responses, such as axonal growth and
cytokinesis [751]. ROCKs are expressed in all cell tissues
and organs, and Rho kinases expressed in eye tissues have
been implicated in the pathology of many ocular diseases,
including glaucoma, cataract, diabetic retinopathy, age-
related macular degeneration, retinal detachment, macular
degeneration, and corneal dysfunction [752]. ROCKs have
also been identified as an important regulator of TM outflow
altered in glaucomatous eyes [753]. Clinically, optical
coherence tomography angiography studies have shown
that glaucoma is associated with ocular microvasculature
changes in the optic nerve head vessel density (VD), macular
VD, superficial peripapillary VD, foveal avascular zone area,
and the parapapillary choroidal microvascular dropout
[754]. Moreover, in the patients with POAG/OAG nailfold
capillary microscopy investigation revealed various types of
microvascular abnormalities, such as the presence of dilated
capillaries (OR = 2.9, 95% CI: 1.6-5.5)), avascular zones (OR
=44, 95% CI: 1.7-11.3), and hemorrhages (OR = 12.2, 95%
CI: 5.9-25.1) [755-757] that can play an important role in
the pathogenesis of these clinical entities [757], thus being in
line with T. gondii infection as a cause of these disturbances
[94]. Other works found that vascular density was higher
in normal eyes and decreased successively in glaucoma
suspects, mild glaucoma, and moderate to severe glaucoma
eyes [758, 759], and vessel changes preceded functional
decline in normal visual field [760]. Glaucoma-suspect
eyes had significantly greater asymmetry of peripapillary
vascular density compared to normal eyes [761]. The
association between retinal microvascular characteristics
and eye disease have also been demonstrated [762]. In the
context of the above data, it must be added that Rho and

Racl small GTPases from the host cell are involved in the
establishment of the T. gondii parasitophorous vacuolar
membrane, and their accumulation on the membrane surface
after the pathogen invasion of the host cells, regardless of
the virulence of the microbe strains, was dependent on
their GTPase activity [763]. Host infection with the parasite
programs monocytes to preferentially migrate through
tissues by using the secreted kinase ROP17 to activate Rho/
ROCK-dependent processes [764].

Rho kinase inhibitors (RKIs) have been used in several
pathological conditions from ocular and central nervous
system disorders to cardiovascular diseases [753, 765].
Inhibition Rho kinase lowers IOP via relaxation of the
TM which enhances AH outflow, while activation of Rho
GTPase/Rho kinase signaling in the trabecular outflow
pathway increases IOP by altering the contractile, cell
adhesive and permeability barrier features of the TM and
Schlemm’s canal tissues [749, 766]. RKIs Fasudil, Ripasudil
and Netarsudil are used in glaucoma, cerebral vasospasm,
hypercholesterolemia, atherosclerosis, Raynaud’s syndrome,
diabetic macular edema, diabetic retinopathy, and
scleroderma [634, 750, 752, 767]; nb. T. gondii infection
may be linked with scleroderma [235, 237, 768-771]. RKIs
have recently been also used in treatment of patients with
ES [772].

More detailed data on the important role of the Rho
family small GTPases and their relationship with T.
gondii infection, including changes of actin cytoskeleton
and cellular functions leading to disturbances vascular
endothelial barrier morphology and function in patients
with autoimmune connective tissue diseases eventually
preceded by primary and secondary RP many years or
accompany them, as well as development of microvascular
disorders, have been discussed in my recent review [94].
Several authors also documented important role of latent
toxoplasmosis in development of chronic inflammation and
vascular injury [773-775].

In summary;, all available literature data strongly suggest
that FS is due to T. gondii infection since many signs and
symptoms, pathophysiology and pathomechanisms, as well
as ocular abnormalities and concomitant ADs and other
clinical entities reported in FS are similar to these found in
subjects with toxoplasmosis. This knowledge is important
especially in not fully diagnosed and/or difficult to treat
cases, and in patients with serious side effects observed
during their clinical or ambulatory pharmacotherapy
because many medications have antitoxoplasmic activity
[680].

www.clinicalmedicinecr.com

Page 26 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

12. References

1.

10.

11.

12.

13.

14.

15.

16.

Gerste RD. Contributions to progress in ophthalmology from
Switzerland: From the 16th to the 21st century. Ophthalmologica
2021; 244: 1-17. [DOI: 10.1159/000511057]

Flammer ], Konieczka K. The discovery of the Flammer syndrome: a
historical and personal perspective. EPMA ] 2017; 8: 75-97. [PMID:
28725290]; [DOI: 10.1007/s13167-017-0090-x]

Konieczka K, Flammer J, Erb C. Diseases associated with Flammer
syndrome: an update. Biomed ] Sci Tech Res 2020; 25(3): 19098-
19103. [DOI: 10.26717/BJSTR.2020.25.004193]

Konieczka K, Erb C. Diseases potentially related to Flammer
syndrome. EPMA ] 2017: 8: 327-332. [PMID: 29209435]; [DOI:
10.1007/s13167-017-0116-4]

Konieczka K, Ritch R, Traverso CE, Kim DM, Kook MS, Gallino A,
Golubnitschaja O, Erb C, Reitsamer HA, Kida T, Kurysheva N, Yao
K. Flammer syndrome. EPMA ] 2014; 5: 11. [DOI: 10.1186/1878-
5085-5-11]

Konieczka K, Frankl S: Primire vaskuldre Dysregulation und
Glaukom [Primary vascular dysregulation and glaucoma]. Z Prakt
Augenheilkd 2013; 34: 207-215.

Konieczka K, Frankl S, Todorova MG, Henrich PB: Unstable oxygen
supply and glaucoma. Klin Monatsbl Augenheilkd 2014; 231(2):
121-126. [PMID: 24532398]; [DOI: 10.1055/s-0033-1360242]
Konieczka K, Choi HJ, Koch S, Schoetzau A, Kiienzi D, Kim DM:
Frequency of symptoms and signs of primary vascular dysregulation
in Swiss and Korean populations. Klin Monatsbl Augenheilkd
2014; 231(4): 344-347. [PMID: 24771164]; ]DOI: 10.1055/5-0034-
1368239]

Bae KH, Lee Y, Go HY, Kim §]J, Lee S. The relationship between cold
hypersensitivity in the hands and feet and health-related quality of
life in Koreans: A Nationwide Population Survey. Evidence-Based
Compl Alternat Med 2019; 6217036. [[DOI: 10.1155/2019/6217036]
Bae KH, Go HY, Park KH, Ahn I, Yoon Y, Lee S. The association
between cold hypersensitivity in the hands and feet and chronic
disease: results of a multicentre study. BMC Compl Alternat Med
2018; 18(1): 40. [DOI 10.1186/512906-018-2082-3]

Tsuboi S, Mine T, Tomioka Y, Shiraishi S, Fukushima F, Tkaga T.
Are cold extremities an issue in women’s health? Epidemiological
evaluation of cold extremities among Japanese women. Int ] Women’s
Health 2019; 11: 31-39. [DOI: 10.2147/IJWH.S190414]

Hale WE, Perkins LL, May FE,Marks RG, Stewart RB. Symptom
prevalence in the elderly. An evaluation of age, sex, disease, and
medication use. ] Amer Geriat Soc 1986; 34(5): 333-340. [PMID:
3958407]; [DOI: 10.1111/j.1532-5415.1986.tb04304315.x]
Ushiroyama T, Kamimoto Y, Sakuma K, Ueki M. Assessment of
chilly sensation in Japanese women with laser Doppler fluxmetry
and acceleration plethysmogram with respect to peripheral
circulation. Bull Osaka Med Coll 2005; 51(2): 76-84. [CRID:
1570009751564971520]

Kwon JY, Kim YJ, Kong KH, Jeon CY, Go HY, Ko Y. A study of
clinical characteristics of female patients with cold hypersensitivity
on hands and feet. ] Korean Med 2018;39(2): 64-79. [DOI: 10.13048/
jkm.18016]

Yu J-S, Lee D, Hyun D, Chang S-J. Herbal medicines for cold
hypersensitivity in the hands and feet: a systematic review and meta-
analysis. ] Alternat Compl Med 2018; 24(12): 1150-1158. [DOL:
10.1089/acm.2018.0009]

Hur YM, Chae JH, Chung KW, Kim JJ, Jeong H-U, Kim JW., Seo
SY, Kim KS. Feeling of cold hands and feet is a highly heritable
phenotype. Twin Res Hum Genet 2012; 15(2): 166-169. [PMID:
22856358]; [DOI: 10.1375/twin.15.2.166]

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Nakamura S. Skin temperature characteristics of pregnant women
with hiesho, and their connection to daily life. ] Jpn Acad Nurs Sci
2008; 28: 3-11.

Nakamura S, Horiuchi S. Relationship between advanced maternal
age, hiesho (sensitivity to cold) and abnormal delivery in Japan. The
Open Nurs ] 2013; 7: 142-148. [Bentham Open 1874-4346/13]
Yoshino T, Katayama K, Munakata K, Horiba Y, Yamaguchi R, Imoto
S, Miyano S, Watanabe K. Statistical analysis of hie (cold sensation)
and hiesho (cold disorder) in Kampo Clinic. Evidence-based Compl
Alternat Med 2013; art. ID 398458. [DOI: 10.1155/2013/398458]
Bae KH, Lee JA, Park KH, Yoo JH, Lee Y, Lee S. Cold hypersensitivity
in the hands and feet may be associated with functional dyspepsia:
Results of a multicenter survey study. Evid Based Complement
Alternat Med 2016; art. ID 8948690. [DOI: 10.1155/2016/8948690]
Yuriko K, Yoko E. Relationships between cold sensitivity in pregnant
women and perinatal outcomes. J Jpn Acad Midwif 2013; 27: 40-47.
Shirai M, Kuge H, Miyazaki ], Sakaguchi S, Mori H. The relationship
between a female hiesho (cold disorder) condition and infertility. J
Jpn Soc Acupunct 2016; 66: 180-188.

Stahl W, Dias JA, Turek G, Kaneda Y. Etiology of ovarian dysfunction
in chronic murine toxoplasmosis. Parasitol Res 1995; 81: 114-120.
[PMID: 7731917]

Stahl W, Kaneda Y, Tanabe M, Kumar SA. Uterine atrophy in chronic
murine toxoplasmosis due to ovarian dysfunction. Parasitol Res
1995; 81: 109-113. [PMID: 7731916]

Abdoli A, Dalimi A, Movahedin M. Impaired reproductive function
of male rats infected with Toxoplasma gondii. Andrologia 2012; 44:
679-687. [DOI: 10.1111/j.1439-0272.2011.01249.x]

Flegr J, Prandota J, Sovickova M, Israili ZH. Toxoplasmosis - A global
threat. Correlation of latent toxoplasmosis with specific disease
burden in a set of 88 countries. PLoS ONE 2014; 9(3): €90203. [DOI:
10.1371/journal.pone.0090203]

Karkova S, Holan V, Zajicova A, Kodym P, Flegr J. Modulation of
immunity in mice with latent toxoplasmosis - the experimental
support for the immunosuppression hypothesis of Toxoplasma-
induced changes in reproduction of mice and humans. Parasitol Res
2010; 107: 1421-1427. [DOI: 10.1007/500436-010-2013-9]
Nakamura S, Horiuchi S, Ianai H. Relationship between pregnant
women’s sensitivity to cold (hiesho) and premature labor assessed
using propensity scores for adjusting confounding factors. Jpn J
Public Health 2012; 59(6): 381-389. [DOI: 10.11236/jph.59,6_31]
Nakamura S, Horiuchi S. Relationship between pregnant women’s
sensitivity to cold (hiesho) and abnormal delivery. J Jpn Acad
Midwif 2013; 27(1): 94-99. [DOI: 10.3418/jjam.27.94]

Nawa Y, Hatz C, Blum J. Sushi delights and parasites: The risk of
fishborne and foodborne parasitic zoonoses in Asia. Clin Infect Dis
2005; 41: 1297-1303.

Ahmadpour E, Rahimi MT, Ghojoghi A, Rezaei F, Hatam-Nahavandi
K, Oliveira SMR, de Lourdes Pereira M, Hamidreza Majidiani PM,
Abolghasem Siyadatpanah A, Elhamirad S, Cong W, Pagheh AS.
Toxoplasma gondii infection in marine animal species, as a potential
source of food contamination: a systematic review and meta-
analysis. Acta Parasitol 2022. [DOI: 10.1007/s11686-021-00507-z]
Baban B, Golubnitschaja O. The potential relationship between
Flammer and Sjégren syndromes: the chime of dysfunction. EPMA
] 2017; 8: 333-338. [DOI 10.1007/513167-017-0107-5]

Krauchi K, Cajochen C, Werth E, Wirz-Justice A. Warm feet
promote the rapid onset of sleep. Nature 1999; 401(6748): 36-37.
[PMID: 10485703]; [DOI: 10.1038/43366]

Konieczka K, Flammer AJ, Todorova M, Meyer P, Flammer J.
Retinitis pigmentosa and ocular blood flow. EPMA ] 2012; 3(1): 17.
[PMID: 23199279]; [DOI: 10.1186/1878-5085-3-17]

www.clinicalmedicinecr.com

Page 27 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Konieczka K, Koch S, Schoetzau A, Todorova MG. Increased
prevalence of Flammer syndrome in patients with retinitis
pigmentosa. Klin Monatsbl Augenheilkd 2016; 233(04): 448-452.
[DOLI: 10.1055/5-0041-11802]

Todorova MG, Josifova T, Konieczka K. Endothelin-1 plasma levels
in patients with both retinitis pigmentosa and Flammer syndrome.
Klin Monatsbl Augenheilkd 2015; 232(4): 514-518. [DOI: 10.1055/s-
0035-1545674]

Ferrari S, Di Iorio E, Barbaro V, Ponzin D, Sorrentino FS,
Parmeggiani F. Retinitis pigmentosa: genes and disease mechanisms.
Curr Genomics 2011; 12(4): 238-249. [PMID: 22131869]; [DOI:
10.2174/138920211795860107]

Pistorius MA, Planchon B, Schott JJ, Lemarec H. Aspects héréditaires
et génétiques de la maladie de Raynaud. ] Mal Vasc 2006; 31(1): 10-
15. [DOI : 10.1016/50398-0499(06)76512-x]

Flammer ], Konieczka K, Flammer AJ: The primary vascular
dysregulation syndrome: implications for eye diseases. EPMA ]
2013; 4(1): 14. [PMID: 23742177]; [DOL 10.1186/1878-5085-4-14]
Pache M, Kriuchi K, Cajochen C, Wirz-Justice A, Dubler B,
Flammer J, Kaiser HJ. Cold feet and prolonged sleep-onset latency
in vasospastic syndrome. Lancet 2001; 358(9276): 125-126. [PMID:
11463418]; [DOI: 10.1016/50140-6736(01)05344-2]

Anders D, Vollenweider S, Cann ], Hofstetter M, Flammer J, Orgul
S, Krauchi K. Heart-rate variability in women during 40-hour
prolonged wakefulness. Chronobiol Int 2010; 27(8):1609-1628.
[DOI: 10.3109/07420528.2010.504317]

Golubnitschaja-Labudova O, Liu R, Decker C, Zhu P, Haefliger
10, Flammer J. Altered gene expression in lymphocytes of patients
with normal-tension glaucoma. Curr Eye Res 2000; 21(5): 867-876.
[DOI : 10.1076/ceyr.21.5.867.5534]

Golubnitschaja O, Wunderlich K, Decker C, Monkemann H, Schild
HH, Flammer ]. Molecular imaging of perfusion disturbances in
glaucoma. Amino Acids 2002; 23(1-3): 293-299. [PMID : 12373550] ;
[DOI : 10.1007/500726-001-0141-3]

Yeghiazaryan K, Flammer J, Orgul S, Wunderlich K, Golubnitschaja
O. Vasospastic individuals demonstrate significant similarity
to glaucoma patients as revealed by gene expression profiling
in circulating leukocytes. Mol Vis 2009; 15: 2339-2348. [PMID:
19936302]

Mozaftarieh M, Schoetzau A, Sauter M, Grieshaber M, Orgul S,
Golubnitschaja O, Flammer ]. Comet assay analysis of single-
stranded DNA breaks in circulating leukocytes of glaucoma patients.
Mol Vis 2008; 14: 1584-1588. [PMID: 18769648]

Saner H, Wurbel H, Mahler F, Flammer J, Gasser P. Microvasculatory
evaluation of vasospastic syndromes. Adv Exp Med Biol 1987; 220:
215-218. [DOI: 10.1007/978-1-4613-1927-6_38]

Flammer ], Konieczka K, Bruno RM, Virdis A, Flammer AJ, Taddei
S. The eye and the heart. Eur Heart ] 2013; 34(17): 1270-1278. [DOI:
10.1093/eurheartj/eht023]

Zubor P, Gondova A, Polivka ] Jr, Kasajova P, Konieczka K, Danko
J, Golubnitschaja O. Breast cancer and Flammer syndrome: Any
symptoms in common for prediction, prevention and personalised
medical approach? EPMA ] 2017; 8(2): 129-140. [DOI: 10.1007/
$13167-017-0089-3]

Bubnov R, Polivka J Jr, Zubor P, Koniczka K, Golubnitschaja O. “Pre-
metastatic niches” in breast cancer: are they created by or prior to
the tumour onset?. “Flammer syndrome” relevance to address the
question. EPMA ] 2017; 8(2): 141-157. [DOI: 10.1007/s13167-017-
0092-8]

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Smokovski I, Risteski M, Polivka J Jr, Zubor P, Konieczka K,
Costigliola V, Golubnitschaja O. Postmenopausal breast cancer:
European challenge and innovative concepts. EPMA ] 2017; 8(2):
159-169. [DOL: 10.1007/s13167-017-0094-6]

Huang J, Zheng J, Liu B, Lu L, Wu H, Lin S, Li D. The association
between Toxoplasma infection and mortality: the NHANES
epidemiologic follow-up study. Parasites Vectors 2022 ; 15: 284.
[DOLI: 10.1186/s13071-022-05398-1]

Furtado JM, Smith JR, Belfort R Jr, Gattey D, Winthrop KL.
Toxoplasmosis: a global threat. ] Glob Infect Dis 2011; 3(3): 281-284.
[PMID: 21887062]; [DOL: 10.4103/0974-777X.83536]

Klaren VN, Kijlstra A. Toxoplasmosis, an overview with emphasis
on ocular involvement. Ocul Immunol Inflamm 2002; 10(1): 1-26.
[PMID: 12461700]

Glasner PD, Silveira C, Kruszon-Moran D, Martins MC, Burnier M,
Silveira S, Camargo ME, Nussenblatt RB, Kaslow RA, Belfort R Jr.
An unusually high prevalence of ocular toxoplasmosis in southern
Brazil. Am J Ophthalmol 1992; 114: 136-144. [PMID: 1642287];
[DOI: 10.1016/S0002-9394(14)73976-5]

Holland GN. Ocular toxoplasmosis: a global reassessment. Part I:
Epidemiology and course of disease. Am ] Ophthalmol 2003; 136(6):
973-988. [PMID: 14644206]; [DOI: 10.1016/.aj0.2003.09.040]
Milne G, Webster JP, Walker M. Toxoplasma gondii: An
underestimated threat ?. Trends Parasitol 2020; 36(12): 959-969.
[DOI: 10.1016/.pt.2020.08.005.959]

Tian ], Xie Y, Li M, Oatts ], Han Y, Yang Y, ShiY, SunY, Sang ], Cao K,
Xin G, Siloka L, Wang H, Wang N. The relationship between nailfold
microcirculation and retinal microcirculation in healthy subjects.
Front Physiol 2020; 11: 880. [DOI: 10.3389/fphys.2020.00880]
Mansueto N, Rotondo C, Corrado A, Cantatore FP. Nailfold
capillaroscopy: a comprehensive review on common findings and
clinical usefulness in non-rheumatic disease. ] Med Invest 2021; 68:
6-14.

Molan A, Nosaka K, Hunter M, Wang W. Global status of Toxoplasma
gondii infection: systematic review and prevalence snapshots.
Tropical Biomed 2019; 36(4): 898-925. [PMID: 33597463]

Parasites - Toxoplasmosis (Toxoplasma infection): Centers for
Disease Control and Prevention (CDC). 2018 [cited 2018 Aug 28].
Available from: https:// www.cdc.gov/parasites/toxoplasmosis/
index.html.

Belk K, Connolly MP, Schlesinger L, Ben-Harari RR. Patient and
treatment pathways for toxoplasmosis in the United States: data
analysis of the Vizient Health Systems Data from 2011 to 2017. Pathog
Glob Health 2018; 1-10. [DOI: 10.1080/20477724.2018.1552644]
Ben-Harari RR, Connolly MP. High burden and low awareness of
toxoplasmosis in the United States. Postgrad Med 2019; 14: 1-6.
[PMID: 30638425]; [DOIL: 10.1080/00325481.2019.1568792]

Jones JL, Kruszon-Moran D, Elder S, Rivera HN, Press C, Montoya
JG, McQuillan GM. Toxoplasma gondii infection in the United
States, 2011-2014. Am J Trop Med Hyg 2018; 98(2): 551-557. [PMID:
29260660]; [DOL: 10.4269/ajtmh.17-0677]

Markon AO, Ryan KA, Wadhawan A, Pavlovich M, Groer MW,
Punzalan C, Gensheimer K, Jones JL, Daue ML, Dagdag A, Donnelly
P, Peng X, Pollin TI, Mitchell BD, Postolache TT. Risk factors for
Toxoplasma gondii seropositivity in the Old Order Amish. Epidemiol
Infect 2021; 149: e89. [DOI: 10.1017/5S0950268820002897]

Denkers EY, Gazzinelli RT. Regulation and function of T-cell-
mediated immunity during Toxoplasma gondii infection. Clin
Microbiol Rev 1998; 11(4): 569-588. [PMID: 9767056]; [DOI:
10.1128/CMR.11.4.569]

www.clinicalmedicinecr.com

Page 28 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Dubey JP. The history and life cycle of Toxoplasma gondii. In: Weiss
LM, Kim K (eds.). Toxoplasma gondii, the Model Apicomplexan:
Perspectives and Methods. Academic Press, London, UK, 2007, pp.
1-17. [DOLI: 10.1016/B968-0-12-39641-6.00001-5]

Miller CM, Boulter NR, Ikin R], Smith NC. The immunobiology of
the innate response to Toxoplasma gondii. Int ] Parasitol 2009; 39:
23-39. [DOI: 10.1016/j.ijpara.2008.08.002]

Lass A, Pietkiewicz H, Szostakowska B, Myjak P. The first detection
of Toxoplasma gondii DNA in environmental fruits and vegetables
samples. Eur J Clin Microbiol Infect Dis 2012; 31: 1101-1108. [DOI:
10.1007/s10096-011-1414-8]

Lass A, Ma L, Kontogeorgos I, Zhang X, Li X, Karanis P. First
molecular detection of Toxoplasma gondii in vegetable samples in
China using qualitative, quantitative real-time PCR and multilocus
genotyping. Sci Rep 2019; 9: 17581 [DOI: 10.1038/s41598-019-
54073-6]

Lass A, Szostakowska B, Korzeniewski K, Karanis P. The first
detection of Toxoplasma gondii DNA in environmental air samples
using gelatine filters, real-time PCR and loop-mediated isothermal
(LAMP) assays: qualitative and quantitative analysis. Parasitology
2017; 144(13): 1791-1801. [PMID: 28697821]; [DOI: 10.1017/
S0031182017001172]

Deng H, Exel KE, Swart A, Bonac¢i¢ Marinovi¢ AA, Dam-Deisz
C, van der Giessen JWB, Opsteegh M. Digging into Toxoplasma
gondii infections via soil: A quantitative microbial risk assessment
approach. Sci Total Environ 2020; 143232. [DOI 10.1016/j.
scitotenv.2020.143232]

Marques CS, Sousa S, Castro A, Correia da Costa JM. Detection
of Toxoplasma gondii oocysts in fresh vegetables and berry fruits.
Parasites Vectors 2020; 13: 180. [DOI: 10.1186/s13071-020-04040-2]
Shapiro K, Bahia-Oliveira L, Dixon B, Dumetre A, de Wit LA, Van
Wormer E, Villen I. Environmental transmission of Toxoplasma
gondii: Oocysts in water, soil and food. Food Waterborne Parasitol
2019; 12: e00049. [DOI: 10.1016/j.fawpar.2019.e00049]
Balasundaram MB, Andavar R, Palaniswamy M, Venkatapathy N.
Outbreak of acquired ocular toxoplasmosis involving 248 patients.
Arch Ophthalmol 2010; 128(1): 28-32. [DOI: 10.1001/archophthal-
mol.2009.354]

Kniel KE, Lindsay DS, Sumner SS, Hackney CR, Pierson
MD, Dubey JP. Examination of attachment and survival of
Toxoplasma gondii oocysts on raspberries and blueberries.
] Parasitol 2002; 88: 790-793. [PMID: 12197133]; [DOL
10.1645/0022-3395(2002)088-[0790:E0AASO]2.0.CO;2]
Contopoulos-Ioannidis DG, Maldonado Y, Montoya JG. Acute
Toxoplasma gondii infection among family members in the United
States. Emerg Infect Dis 2013; 19(2): 1981-1984. [DOI: 10.3201/
€id1912.121892]

Contopoulos-Ioannidis D, Wheeler KM, Ramirez R, Press C, Mui E,
Zhou Y, Van Tubbergen C, Prasad S, Maldonado Y, Withers S, Boyer
KM, Noble AG, Rabiah P, Swisher CN, Heydemann P, Wroblewski
K, Karrison T, Grigg ME, Montoya JG, McLeod R. Clustering of
Toxoplasma gondii infections within families of congenitally infected
infants. Clin Infect Dis 2015: 61(12): 1815-1824. [DOI: 10.1093/cid/
civ721]

dos Santos PV, de Toledo DNM, Machado BAA, Silva ZM, Ferreira
de Andrade-Neto V, Guimaraes NS, Talvani A. Multiparity as a risk
factor for congenital toxoplasmosis: a cross-sectional study. ] Global
Health Reports 2021; 5: €2021105. [DOI: 10.29392/001¢.29891]
Yazdani MR, Mehrabi Z, Ataei B, Ghahfarokhi AB, Moslemi R,
Pourahmad M. Frequency of sero-positivity in household members
of the patients with positive Toxoplasma serology. Rev Esp Quimioter
2018; 31(6): 506-510. [PMID: 30371043]

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Duffy AR, O’Connell JR, Pavlovich M, Ryan KA, Lowry CA,
Daue M, Raheja UKR, Brenner LA, Markon AO, Punzalan CM,
Dagdag A, Hill DE, Pollin TI, Seyfang A, Groer MW, Mitchell BD,
Postolache TT. Toxoplasma gondii serointensity and seropositivity:
Heritability and household-related associations in the OIld
Order Amish. Int J Environ Res Public Health 2019; 16: 3732.
[DOI:10.3390/ije rph16193732]

Saeij JP, Boyle JP, Boothroyd JC. Differences among the three major
strains of Toxoplasma gondii and their specific interactions with
the infected host. Trends Parasitol 2005; 21(10): 476-481. [PMID:
16098810]; [DOI: 10.1016/j.pt.2005.08.001]

Weight CM, Carding SR. The protozoan pathogen Toxoplasma
gondii targets the paracellular pathway to invade the intestinal
epithelium. Ann N Y Acad Sci 2012; 1258: 135-142. [PMID:
22731726]; [DOI: 10.1111/j.1749-6632.2012.06534.X]

Xiao J, Jones-Brando L, Talbot CC, Yolken RH. Differential effects
of three canonical Toxoplasma strais on gene expression in human
neuroepithelial cells. Infect Immun 2011; 79(3): 1363-1373. [DOI:
10.1128/IA1.0947-10]

Shobab L, Pleyer U, Johnsen J, Metzner S, James ER, Torun N, Fay
MP, Liesenfeld O, Grigg ME. Toxoplasma serotype is associated
with development of ocular toxoplasmosis. ] Infect Dis 2013; 208:
15201528. [DOI: 10.1093/infdis/jit313]

Zeiner GM, Norman KL, Thomson JM, Hammond SM, Boothroyd
JC. Toxoplasma gondii infection specifically increases the levels of
key host microRNAs. PLoS ONE 2010; 5: e8742. [DOI: 10.1371/
journal.pone.0008742]

Smith JR, Franc DT, Carter NS, Zamora D, Planck SR, Rosenbaum
JT. Susceptibility of retinal vascular endothelium to infection with
Toxoplasma gondii tachyzoites. Invest Ophthalmol Visual Sci 2004;
45(4): 1157-1161. [PMID: 15037582]; [DOL: 10.1167/iovs.03-1105]
Zamora DO, Rosenbaum JT, Smith JR. Invasion of human retinal
vascular endothelial cells by Toxoplasma gondii tachyzoites. Brit
J Ophthalmol 2008; 92: 852-855. [DOI.10.1136/bj0.2007.133314]
Kim JH, Song HB, Kim JH, Choi MH, Jung BK, Lee JH.
Investigation of tissue cysts in the retina in a mouse model of
ocular toxoplasmosis: distribution and interaction with glial cells.
Parasitol Res 2018; 117: 2597-2605. [DOI: 10.1007/s00436-018-
5950-3]

Channon JY, Seguin RM, Kasper LH. Differential infectivity
and division of Toxoplasma gondii in human peripheral blood
leukocytes. Infect Immun 2000; 68(8): 4822-4826. [PMID:
10899898]

Blader IJ, Manger ID, Boothroyd JC. Microarray analysis reveals
previously unknown changes in Toxoplasma gondii-infected
human cells. ] Biol Chem 2001; 276(26): 24223-24231. [PMID:
11294868]; [DOI: 10.1074/jbc.M100951200]

Radke JR, Behnke MS, Mackey AJ, Radke JB, Roos DS, White MW.
The transcriptome of Toxoplasma gondii. BMC Biol 2005; 3: 26.
[PMID: 16324218]; [DOL: 10.1186/1741-7007-3-26]
Franklin-Murray AL, Mallya S, Jankeel A, Sureshchandra S,
Messaoudi I, Lodoen MB. Toxoplasma gondii dysregulates barrier
function and mechanotransduction signaling in human endothelial
cells. mSphere 2020; 5(1): €00550-19. [PMID: 31996420]; [DOI:
10.1128/mSphere.00550-19]

Prandota J. Solving the old puzzle 1862-2021: pathophysiology and
pathomechanisms of Raynaud’s phenomenon. Key role of acute
and chronic latent T. gondii infection in these clinical events and
their potential link with COVID-19 pandemic. Int J Radiol 2021;
8(1): 270-325. [DOI: 10.17554/j.issn.2313-3406.2021.08.88]

www.clinicalmedicinecr.com

Page 29 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.
107.

108.

Bergersen KV, Barnes A, Worth D, David C, Wilson EH. Targeted
transcriptomic analysis of C57BL/6 and BALB/c mice during
progressive chronic Toxoplasma gondii infection reveals changes in
host and parasite gene expression relating to neuropathology and
resolution. Front Cell Infect Microbiol 2021; 11: 645778. [DOI:
10.3389/fcimb.2021.645778]

Peters T, Weiss JM, Sindrilaru A, Oreshkova T, Wlaschek M, Maity P,
Reimann J, Scharffeter-Kochanek K. Reactive oxygen intermediate-
induced pathomechanisms contribute to immunosenescence,
chronic inflammation and autoimmunity. Mechanisms Ageing
Develop 2009; 130(9): 564-587. [DOI: 10.1016/j.mad.2009.07.003]
Kugler DG, Francis A. Flomerfelt FA, Costa DL, Laky K, Kamenyeva
O, Mittelstadt PR, Gress RE, Rosshart SP, Rehermann B, Ashwell JD,
Sher A, Jankovic D. Systemic toxoplasma infection triggers a long-
term defect in the generation and function of naive T lymphocytes.
] Exp Med 2016; 213(13): 3041-3056. [DOT: 10.1084/jem.20151636)
Prandota J. Possible critical role of latent chronic Toxoplasma gondii
infection in triggering, development and persistence of autoimmune
diseases. Int ] Neurol Res 2018; 4(1): 379-463. [DOI: 10.17554/j.
issn.2313-5611.2018.04.79]

Hysa E, Cutolo CA, Gotelli E, Paolino S, Amedeo M, Cimmino
A, Pacini G, Pizzorni C, Sulli A, Smith V; Cutolo M. Ocular
microvascular damage in autoimmune rheumatic diseases: The
pathophysiological role of the immune system. Autoimmun Rev
2021; 20(5): 102796. [DOI: 10.1016/j.autrev.2021.102796]

Freire de Souza G, Carvalho D, Pedrosa W, Franck J, Piarroux R.
Analytical validation of anti-toxoplasma IgG immunoassays. Braz J
Infect Dis 2012; 16(6): 574-576. [DOI: 10.1016/j.bjid.2012.07.014]
Franck ], Garin Y, Dumon H. LDBio-Toxo II. immunoglobulin
G Western blot confirmatory test for anti-toxoplasma antibody
detection. J Clin Microbiol 2008; 46(7): 2334-2338. [DOI: 10.1128/
JCM.00182-08]

Prandota J. Increased generation of antibodies and autoantibodies
directed against brain proteins in patients with autism and their
families may be caused by T. gondii infection. Maternal and fetal
microchimerisms probably play an important role in these processes
acting as a “Trojan horse” in dissemination of the parasite. In:
Gemma C (ed.). Neuroinflammation. Pathogenesis, Mechanisms,
and Management. Nova Science Publishers, New York 2012; pp. 454-
458. [ISBN 978-1-61942-462-3]

Aviles HO, Monro FP. Toxoplasma gondii: Cold stress-induced
modulation of antibody responses. Exp Parasitol 2001; 99: 89-96.
[DOLI: 10.1006/expr.2001.4658]

LaVoy ECP, McFarlin BK, Simpson RJ. Immune responses to
exercising in a cold environment. Wilderness Environ Med
2011; 22(4): 343-351. [PMID: 21982757]; [DOI: 10.1016/j.
wem.2011.08.005]

Sesti-Costa R, Ignacchiti MDC, Chedraoui-Silva S, Marchi LE,
Mantovani B. Chronic cold stress in mice induces a regulatory
phenotype in  macrophages:
11B-hydroxysteroid dehydrogenase expression. Brain Behav Immun
2012; 26: 50-60. [DOI: 10.1016/j.bbi.2011.07.234]

Flammer J. Glaucoma. 3rd edn. Bern: Hogrefe & Huber; 2006.
Konieczka K, Choi HJ, Koch S, Fankhauser F, Schoetzau A, Kim
DM. Relationship between normal tension glaucoma and Flammer
syndrome. EPMA ] 2017; 8: 111-117. [DOI: 10.1007/s13167-017-
0097-3]

Wu D, Wang K, Wei D, Chen Q, Du X, Yang J, Qiu J. Perfectionism
mediated the relationship between brain structure variation and
negative emotion in a nonclinical sample. Cogn Affect Behav
Neurosci 2017; 17: 211-223. [DOI 10.3758/513415-016-0474-8]2

Correlation  with  increased

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

Stock AK, Dajkic D, Kohling HL, Heintschel von Heinegg E, Fiedler
M, Beste C. Humans with latent toxoplasmosis display altered
reward modulation of cognitive control. Sci Rep 2017; 7: 10170.
[DOI:10.1038/s41598-017-10926-6]

Parlog A, Schliter D, Dunay IR. Toxoplasma gondii-induced
neuronal alterations. Parasite Immunol 2015; 37: 159-170. [DOI:
10.1111/pim.12157]

McConkey GA, Martin HL, Bristow GC, Webster JP. Toxoplasma
gondii infection and behaviour - location, location, location? ] Exp
Biol 2013; 216(1): 113-119. [PMID: 23225873]; [DOI: 10.1242/
jeb.074153]

Martin HL, Alsaady I, Howell G, Prandowszky E, Peers C, Robinson
P, McConkey GA. Effect of parasitic infection on dopamine
biosynthesis in dopaminergic cells. Neuroscience 2015; 306: 50-62.
[DOL. 10.1016/j.neuroscience.2015.08.005]

Prandovszky E, Gaskell E, Martin H, Dubey JP, Webster JP,
McConkey GA. The neurotropic parasite Toxoplasma gondii
increases dopamine metabolism. PLoS ONE 2011; 6(9): €23866.
[PMID: 21957440]; [DOI: 10.1371/journal.pone.0023866]

Flegr J. How and why Toxoplasma makes us crazy. Trends Parasitol
2013; 29(4): 156-163. [PMID: 23433494]; [DOI: 10.1016/j.
pt.2013.01.007]

Flegr J. Effects of Toxoplasma on human behavior. Schizophr Bull
2007; 33(3): 757-760. [PMID: 17218612]; [DOL: 10.1093/schbul/
sbl074]

Flegr J, Kodym P, Tolarova V. Correlation of duration of latent
Toxoplasma gondii infection with personality changes in women.
Biol Psychol 2000; 53(1): 57-68. [PMID: 23433494]; [DOI: 10.1016/
s0301-0511(00)00034-x]

Flegr J, Havlicek J. Changes in the personality profile of young
women with latent toxoplasmosis. Folia Parasitol (Praha) 1999;
46(1): 22-28. [PMID: 10353191]

Bachner-Melman R, Lerer E, Zohar AH, Kremer I, Elizur Y,
Nemanov L, Golan M, Blank S, Gritsenko I, Ebstein RP. Anorexia
nervosa, perfectionism, and dopamine D4 receptor (DRD4). Am ]
Med Genet Part B 2007; 144B: 748-756. [DOI: 10.1002/ajmg.b.30505]
Bulik CM, Tozzi F, Anderson C, Mazzeo SE, Aggen S, Sullivan PE. The
relation between eating disorders and components of perfectionism.
Am ] Psychiatry 2003; 160(2): 366-368. [PMID: 12562486]; [DOI:
10.1176/appi.ajp.160.2.366]:

Halmi KA, Sunday SR, Strober M, Kaplan A, Woodside DB,
Fichter M, Treasure ], Berrettini WH, Kaye WH: Perfectionism in
anorexia nervosa: variation by clinical subtype, obsessionality, and
pathological eating behavior. Am J Psychiatry 2000; 157(11): 1799-
1805. [PMID: 11058477]; [DOI: 10.1176/appi.ajp.157.11.1799]
Bastiani A, Rao R, Weltzin T, Kaye W. Perfectionism in
anorexia nervosa. Int J Eat Disord 1995; 17(2): 147-152. [PMID:
7757095]; [DOL: 10.1002/1098-108x(199503)17:2<147::aid-
€at2260170207>3.0.CO;2-x]

Srinivasagam NM, Kaye WH, Plotnicov KH, Greeno C, Weltzin
TE, Rao R: Persistent perfectionism, symmetry, and exactness after
long-term recovery from anorexia nervosa. Am ] Psychiatry 1995;
152(11): 1630-1634. [DOI: 10.1176/ajp.152.11.1630]

Fairburn CG, Cooper Z, Doll HD, Welch SL. Risk factors for
anorexia nervosa: three integrated case-control comparisons. Arch
Gen Psychiatry 1999; 56(5): 468-476. [PMID: 10232302]; [DOI:
10.1001/archpsyc,565.468];

Behar R, Arancibia M, Gaete MI, Silva H, Meza-Concha N. The
delusional dimension of anorexia nervosa: phenomenological,
neurobiological and clinical perspectives. Arch Clin Psychiatry
2018; 45(1): 15-21 [DOI: 10.1590/0101-60830000000148]

www.clinicalmedicinecr.com

Page 30 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

McElroy SL, Phillips KA, Keck PE Jr. Obsessive compulsive spectrum
disorder. ] Clin Psychiatry 1994; 55 (Suppl): 33-53. [PMID: 7961531]
Meguid MM, Fetissov SO, Varma M, Sato T, Zhang L, Laviano A,
Rossi- Fanelli F. Hypothalamic dopamine and serotonin in the
regulation of food intake. Nutrition 2000; 16(10): 843-857. [PMID:
11054589]; [DOI: 10.1016/50899-9007(00)0049-4]

Brynska A, Wolanczyk T, Tomaszewicz-Libudzic C. OCD and
acquired toxoplasmosis comorbidity in three children . Europ Psych
1997; 12(52): 222s. [DOI: 10.1016/50924-9338(97)80698-0]
Brynska A, Tomaszewicz-Libudzic C, Wolanczyk T. Obsessive-
compulsive disorder and acquired toxoplasmosis. Europ Child
Adolescent Psych 2001; 10(3): 200-204. [PMID: 11596821]; [DOI:
10.1007/s007870170027]

Akaltun I, Kara SS, Kara T. The relationship between Toxoplasma
gondii IgG antibodies and generalized anxiety disorder and
obsessive-compulsive disorder in children and adolescents: a new
approach. Nord ] Psychiatry 2018; 72(1): 57-62. [PMID: 28990850];
[DOI: 10.1080/08039488.2017.1385850]

Chegeni TN, Sarvi S, Amouei A, Moosazadeh M, Hosseininejad
Z, Aghayan SA, Daryani D. Relationship between toxoplasmosis
and obsessive compulsive disorder: A systematic review and meta-
analysis. PLoS Negl Trop Dis 2019; 13(4): €0007306. [DOI: 10.1371/
journal.pntd.0007306]

Alvarado-Esquivel C, Sanchez-Anguiano LF, Hernandez-Tinoco
J, Berumen-Segovia LO, Torres-Prieto YE, Estrada-Martinez S,
Perez-Alamos AR, Ortiz-Jurado MN, Molotla-de-Leon G, Beristain
Garcia I, Rabago-Sanchez E, Liesenfeld O. Toxoplasma gondii
infection and mixed anxiety and depressive disorder: A case-control
seroprevalence study in Durango, Mexico. ] Clin Med Res 2016;
8(7): 519-523. [DOI:10.14740/jocmr2576w]

Hsu PC, Groer M, Beckie T. New findings: depression, suicide, and
Toxoplasma gondii infection. ] Am Assoc Nurse Pract 2014; 26(11):
629-637. [DOI: 10.1002/2327-6924.12129]

Ling V], Lester D, Mortensen PB, Langenberg PW, Postolache T'T.
Toxoplasma gondii seropositivity and suicide rates in women. ] Nerv
Ment Dis 2011; 199: 440-444.

Gale SD, Brown BL, Berrett A, Erickson LD, Hedges DW. Association
between latent toxoplasmosis and major depression, generalised
anxiety disorder and panic disorder in human adults. Folia Parasitol
2014; 61(4): 285-292. [DOLI: 10.14411/fp.2014.038]

Flegr J, Horacek J. Negative effects of latent toxoplasmosis on
mental health. Front Psychiatry 2020; 10: 1012. [DOI: 10.3389/
fpsyt.2019.01012]

Prandota J, Elleboudy NAF, Ismail KA, Zaki OK, Shehata HH.
Increased seroprevalence of chronic toxoplasmosis in autistic
children: Special reference to the pathophysiology of IFN-y and NO
overproduction. Int ] Neurol Res 2015; 1: 102-122. [DOI: 10.17554/j.
issn.2313-5611.2015.01.30]

Torrey EF, Bartko JJ, Lun ZR, Yolken RH. Antibodies to Toxoplasma
gondii in patients with schizophrenia: a meta-analysis. Schizophr
Bull 2007; 33: 729-736. [DOI: 10.1093/schbul/sbs043]

Flegr J, Escudero DQ. Impaired health status and increased
incidence of diseases in Toxoplasma-seropositive subjects - an
explorative cross-sectional study. Parasitology 2016; 143: 1974-1989.
[DOI'10.1017/S0031182016001785]

Prandota J. The importance of Toxoplasma gondii infection in
diseases presenting with headaches. Headaches and aseptic
meningitis may be manifestations of the Jarisch-Herxheimer
reaction. Int ] Neurosci 2009; 119: 2144-2182. [PMID: 19916846];
[DOI: 10.3109/00207450903149217]

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

Prandota J. Recurrent headache as the main symptom of acquired
cerebral toxoplasmosis in nonhuman immunodeficiency virus-
infected subjects with no lymphadenopathy: the parasite may be
responsible for the neurogenic inflammation postulated as a cause of
different types of headaches. Am J Ther 2007; 14(1): 63-105. [PMID:
17303977]; [DOI: 10.1097/01. mjt.0000208272.42379.aa]
Alvarado-Esquivel C, Rico-Almochantaf YR, Sanchez-Anguiano LE,
Gerardo Quinones-Canalesc, Hernandez-Tinoco J, Torres-Gonzalez
J, Gonzalez-Silva MEF, Ramirez-Valles EG. Toxoplasma gondii
infection and headache: A matched case-control study in a public
hospital in Durango City, Mexico. ] Clin Med Res 2018; 10(1): 27-31.
[DOLI: 10.14740/jocmr3236w]

Jones-Brando L, Torrey EE Yolken R. Drugs used in the treatment
of schizophrenia and bipolar disorder inhibit the replication of
Toxoplasma gondii . Schizophr Res 2003; 62(3): 237-244. [PMID:
12837520]; [DOI: 10.1016/50920-9964(02)00357-2]

Strobl JS, Goodwin DG, Rzigalinski BA, Lindsay DS. Dopamine
stimulates propagation of Toxoplasma gondii tachyzoites in human
fibroblast and primary neonatal rat astrocyte cell cultures. J Parasitol
2012; 98(6): 1296-1299. [PMID: 22512377]; [DOIL: 10.1645/GE-
27601]

Ghosh MC, Mondal AC, Basu S, Banerjee S, Majumder ],
Bhattacharya D, Dasgupta PS. Dopamine inhibits cytokine release
and expression of tyrosine kinases. Lck and Fyn in activated T
cells. Int Immunopharmacol 2003; 3(7): 1019-1026. [DOI: 10.1016/
$1567-6789(03)00100-0]

Al-Hadad MTS, Kadhim RA, Al-Rubaye AF. Effect of chronic
toxoplasmosis on levels of some neurotransmitters (dopamine,
adrenaline, and noradrenaline) in human serum. MJ Pharm Sci Res
2019; 11(2): 402-405. [ISSN: 0975-1459]

Besser M]J, Ganor Y, Levite M. Dopamine by itself activates either
D2, D3 or D1/D5 dopaminergic receptors in normal human T-cells
and triggers the selective secretion of either IL-10, TNF-alpha or
both. ] Neuroimmunol 2005; 169(1-2): 161-171. [PMID: 16150496];
[DOLI: 10.1016/j.neuroim.2005.07.013]

Yamazaki M, Matsuoka T, Yasui K, Komiyama A, Akabane
T. Dopamine inhibition of superoxide anion production by
polymorphonuclear leukocytes. J Allergy Clin Immunol 1989; 83:
967-972. [PMID: 2541191]; [DOI: 10.1016/0091-6749(89)90113-9]
Farber K, Pannasch U, Kettenmann H. Dopamine and
noradrenaline control distinct functions in rodent microglial cells.
Mol Cell Neurosci 2005; 29(1): 128-138. [PMID: 15866053]; [DOL:
j.mcn.2005.01.003]

Neumann T, BaertschiM, VilserW, Drinda S, Franz M, Bruckmann
A, Wolf G, Jung C. Retinal vessel regulation at high altitudes. Clin
Hemorheol Microcirc 2016; 63: 281-292. [DOI: 10.3233/CH-
162041]

Baertschi M, Dayhaw-Barker P, Flammer J. The effect of hypoxia
on intra-ocular, mean arterial, retinal venous and ocular perfusion
pressures. Clin Hemorheol Microcirc 2016; 63(3): 293-303. [PMID:
26639768]; [DOI: 10.3233/CH-152025]

Gass A, Flammer J, Linder L, Romerio SC, Gasser P, Haefeli WE.
Inverse correlation between endothelin-1-induced peripheral
microvascular vasoconstriction and blood pressure in glaucoma
patients. Graefe’s Arch Clin Exp Ophthalmol 1997; 235(10): 634-
638. [PMID: 9349947]; [DOL: 10.1007/BF00946939]

Morganti A, Giussani M, Sala C, Gazzano G, Marana I, Pierini A,
Savoia MT, Ghio F, Cogo A, Zanchetti A: Effects of exposure to
high altitude on plasma endothelin-1 levels in normal subjects.
] Hypertens 1995; 13(8): 859-865. [PMID: 8557963]; [DOL:
10.1097/00004872-199508000-0006]

www.clinicalmedicinecr.com

Page 31 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

153.

153A.

153B.

153C.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

Kortko D, Pietraszewski M. [Kukuczka]. Agora SA, Warsaw 2016,
pages 146, 153, and 293. [ISSN:978-83-268-2393-0]

Palinkas LA, Suedfeld P. Psychological effect of polar expeditions.
Lancet 2008; 371(9607): 153-1163. [PMID: 17655924]; [DOL:
10.1016/S0140-6736(07):61056-3]

Sagar R, Pattanayak RD. To the ends of the earth and beyond:
psychological aspects of circumpolar expeditions. ] Mental Health
Human Behaviour 2015; 20(2): 45-47. [DOIL 10.4103/0971-
8990.174586]

Moraes MM, Bruzzi RS, Martins YAT, Mendes TT, Maluf CB,
Ladeira RVP, Nunes-Espinosa C, Soares DD, Wanner SP, Arantes
RME. Hormonal, autonomic cardiac and mood states changes
during an Antarctic expedition: from ship travel to camping in a
Snow Island. Physiology Behavior 2020; 224: 113069. [DOI: 10.1016/
physbeh.2020.113069]

Baumgartner RW, Siegel AM, Hackett PH. Going high with
preexisting neurological conditions. High Alt Med Biol 2007; 8(2):
108-116. [DOI: 10.1089/ham.2006.1070]

Bhattarai S, Elson W, Pradhan R, Pandey P. Cervical artery dissection
at high altitude: an overview of two patients. ] Travel Med 2016; 1-3.
[DOI: 10.1093/jtm/taw067]

Daleau P, Morgado DC, Iriarte CA, Desbiens R. New epilepsy
seizure at high altitude without signs of acute mountain sickness or
high altitude cerebral edema. High Alt Med Biol 2006; 7(1): 81-83.
[DOLI: 10.1089/ham.2006.7.81]

Izadi M, Pourazizi M, Alemzadeh-Ansari MH. Ocular problems
in high-altitude traveling: a review with focus on management.
Int J Travel Med Glob Health 2017; 5(2): 41-45. [DOI: 10.15171/
ijtmgh.2017.09]

Wilczynski M, Kucharczyk M, Fitatow S. High-altitude retinopathy -
case report. Klinika Oczna 2014; 116(3): 180-183. [ISSN 0023-2157
Index 362646]

Allado E, Chenuel B, Vauthier JC, Hily O, Richard S, Poussel M.
Transient central facial palsy at high altitude: a case report. High Alt
Med Biol 2021. [DOI: 10.1089/ham.2020.0184]

Speidel V, Purrucker JC, Klobu¢nikova K. Manifestation of
intracranial lesions at high altitude: case report and review of the
literature. High Alt Med Biol 2021; 22(1): 87-89. [PMID: 33709803];
[DOI: 10.1089/ham.2020.0223]:

Freedman RR, Mayes MD. Familial aggregation of primary
Raynaud’s disease. Arthritis Rheum 1996; 39(7): 1189-1191. [DOI:
10.1002/art.1780390717]

Cherkas LE, Williams FM, Carter L, Howell K, Black CM, Spector
TD, MacGregor AJ. Heritability of Raynaud's phenomenon and
vascular responsiveness to cold: a study of adult female twins.
Arthritis Rheum 2007; 57(3): 524-528. [PMID: 17394182]; [DOI:
10.1002/art.22626]

El-Beshbishi SN, Elzeky SM, Atia RA, Abdalaziz KF, El-Tantawy
NL. Toxoplasmosis among Egyptian children with neurological
disorders: developmental and risk factors analysis. Parasitologists
United ] 2020; 13(3): 190-196. [DOI: 10.21608/pu;j.2020.34614.1079]
Silveira C, Belfort R Jr, Brunier M Jr, Nussenblatt R. Acquired
toxoplasmic infection as the cause of toxoplasmic retinochoroiditis
in families. Am ] Ophthalmol 1988; 106(3): 362-364. [PMID:
3262308]; [DOI: 10.1016/0002-9394(88)90382-0]

Davis S, Mirick DK. Soil ingestion in children and adults in the same
family. J Exp Sci Environ Epidemiol 2006; 16: 63-75. [DOI: 10.1038/
sj.jea.7500438]

Giortz Pedersen M, Stevens H, Boker Pedersen C, Norgaard-
Pedersen B, Mortensen PB. Toxoplasma infection and later
development of schizophrenia in mothers. Am J Psychiatry 2011;
168: 814-821. [DOI: 10.1176/appi.ajp.2011.10091351).]

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

Prandota J. Metabolic, immune, epigenetic, endocrine and phe-
notypic abnormalities found in individuals with autism spectrum
disorders, Down syndrome and Alzheimer disease may be caused
by congenital and/or acquired chronic cerebral toxoplasmosis.
Res Autism Spectr Disord 2011; 5(1): 14-59. [DOI: 10.1016/j.
rasd.2010.03.009]

Asgari Q, Motazedian MH , Khazanchin A, Mehrabani D,
Shahabadi SN. High prevalence of Toxoplasma gondii infection in
type I diabetic patients. ] Parasitol Res 2021; art. ID 8881908. [DOI:
10.1155/2021/8881908]

Spear W, Chan D, Coppens I, Johnson RS, Giaccia A, Blader IA. The
host cell transcription factor hypoxia-inducible factor 1, is required
for Toxoplasma gondii growth and survival at physiological oxygen
levels. Cell Microbiol 2006; 8(2): 339-352. [PMID: 16441443]; [DOI:
10.1111/j.1462-5822.2005.00628.x]

Wiley M, Sweeney KR, Chan DA, Brown KM, McMurtrey C,
Howard EW, Glaccia AJ, Blader IJ. Toxoplasma gondii activates
hypoxia-inducing factor (HIF) by stabilizing the HIF-1a subunit via
type I activin-like receptor kinase receptor signaling. J Biol Chem
2010; 285(35): 26852-26860. [PMID: 20581113]; [DOI: 10.1074/jbc.
M110.147041]

Prandota ]. Possible pathomechanisms of sudden infant death
syndrome: key role of chronic hypoxia, infection/inflammation
states, cytokine irregularities, and metabolic trauma in genetically
predisposed infants. Am J Ther 2004; 11(6): 517-546. [PMID:
15543094]

Prandota J. Migraine associated with patent foramen ovale may be
caused by reactivation of cerebral toxoplasmosis triggered by arterial
blood oxygen desaturation. Int ] Neurosci 2010; 120: 81-87. [PMID:
20199198]; [DOI: 10.3109/00207450903458647]

Prandota J. Rhesus-associated glycoprotein (RhAG) phenotype of
the red blood cells modulates T. gondii infection-associated psy-
chomotor performance reaction times and changes in the human
personality profile. Impaired function of the CO2, AQP1, and
AQP4 gas channels may cause hypoxia and thus enhance neuro-
inflammation in autistic individuals. In: C Gemma (ed.) Neuroin-
flammation: Pathogenesis, Mechanisms and Management. Nova
Publishers, New York 2012; pp. 423-439. [ISBN 978-1-61942-462-2]
Willis D, Moore AR, Frederick R, Willoughby DA. Heme oxygenase:
a novel target for the modulation of the inflammatory response. Nat
Med 1996; 2: 87-90. [DOI: 10.1038/nmo196-87]

Min KJ, Yang M, Kim SU, Jou I, Joe E. Astrocytes induce heme
oxygenase-1 expression in microglia: A feasible mechanism
for preventing excessive brain inflammation. J  Neurosci
2006; 26(6): 18801887. [PMID: 16467537]; [DOI: 10.1523/
JNEUROSCI.3696-05.2006]

Hill-Kapturczak N, Truong L, Thamilselvan V, Visner GA, Nick HS,
Agarwal A. Smad7-dependent regulation of heme oxygenase-1 by
transforming growth factor-beta in human renal epithelial cells. J
Biol Chem 2000; 275(52): 40904-40909. [PMID: 11018038]; [DOL:
10.1074/jbc.M006621200]

Durante W, Peyton K], Schafer Al Platelet-derived growth factor
stimulates heme oxygenase-1 gene expression and carbon monoxide
production in vascular smooth muscle cells. Arterioscler Thromb
Vasc Biol 1999; 19(11): 2666-2672. [PMID: 10559009]

Maher JT, Levine PH. Human coagulation abnormalities during
acute exposure to hypobaric hypoxia. ] Appl Physiol 1976; 41(5Pt1):
702. PMID: 993158]; [DOI: 10.1152/jappl.1976.41.5.702]
Chumpitazi BE, Simon J, Polack B, Peyron F, Picot S, Ricard J. Human
platelet inhibition of Toxoplasma gondii growth. Clin Exp Immunol
1998; 111(2): 325-333. [PMID: 9486399]; [DOI: 10.1046/j.1365-
2249.1998.00499.x]

www.clinicalmedicinecr.com

Page 32 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

Yong EC, Chi EY, Fritsche TR, Henderson WR Jr. Human
platelet-mediated cytotoxicity against Toxoplasma gondii: role of
thromboxane. ] Exp Med 1991; 173(1): 65-78. [PMID: 1808664];
[DOI: 10.1084/jem.173.1.65]

Le Roux G, Larmignat P. Haemostasis at high altitude. Int J Sports
Med 1992; 13(Suppl 1): S49-S51. [PMID: 1483790]; [DOI: 10.1055/
5-2007-1024592]

Hudson JG, Bowen AL, Navia P, Rios-Dalenz J, Pollard A],
Williams D, Heath D. The effect of high altitude on platelet counts,
thrombopoetin and erythropoietin levels in young Bolivian airmen
visiting the Andes. Int ] Biometereol 1999; 43(2): 85-90. [PMID:
10552312]; [DOI: 10.1007/5004840050120]

Doughty HA, Beardmore C. Bleeding time at altitude. ] Royal Soc
Med 1994; 87(6): 317-319. [PMID: 7605410]

Grover R, Bartsch P. Blood. In: T Hornbein, R Schoene (eds.) High
Altitude: An Exploration of Human Adaptation. Marcel Dekker,
New York; 2001, pp. 212-216. [ISBN: 9780429207822]; [DOL:
10.3109/9780203908044]

Basnyat B. Seizure and hemiparesis at high-altitude outside
the setting of acute mountain sickness. Wilderness Environ
Med 1997; 8(4): 221-222. [PMID: 11990167]; [DOI:
10.1580/1080-6032(1997)008[0221:sahaha]2.3.co;2]

Basnyat B, Cumbo TA, Edelman R. Acute medical problems
in the Himalayas outside the setting of altitude sickness. High
Alt Med Biol 2000; 1(3): 167-174. [PMID: 11254226]; [DOL:
10.1089/15270290050144163]

Basnyat B, Graham L, Lee SD, Lim Y. A language barrier, abdominal
pain, and double vision. Lancet 2001; 357(9273): 2022. [PMID:
11438136]; [PMID: 10.1016/S0140-6736(00)05116-3]

Basnyat B. Seizures at high altitude in a patient on antiseizure
medications. Wilderness Environ Med 2001; 12: 153-156.

Basnyat B, Wu T, Gertsch JH. Neurological conditions at altitude
that fall outside the usual definition of altitude sickness. High
Alt Med Biol 2004; 5: 171-179. [PMID: 15265338]; [DOI:
10.1089/1527029041352126]

Virués-Ortega J, Buela-Casal G, Garrido E, Alcizar B.
Neuropsychological functioning associated with high-altitude
exposure. Neuropsychol Rev 2004; 14(4): 197-224. [PMID:
15796116]; [DOL: 10.1007/s11065-004-8159-4]

Murdoch DR. Revisiting the cause of focal neurological deficits
and profound dyspnea at high altitude - the potential role of patent
foramen ovale. High Alt Med Biol 2015; 16(4): 350-351. [DOI:
10.1089/ham.20150064]

Willmann G, Fischer MD, Schatz A, Schommer K, Messias A,
Zrenner E, Bartz-Schmidt KU, Gekeler F. Quantification of optic
disc edema during exposure to high altitude shows no correlation
to acute mountain sickness. PLoS ONE 2011; 6(11): e27022. [DOI:
10.1371/journal.pone.0027022]

Pinsky DJ, Liao H, Lawson CA, Yan SF, Chen J, Carmeliet P, Loskutoff
DJ, Stern DM. Coordinated induction of plasminogen active
tor inhibitor-1 (PAI-1) and inhibition of plasminogen activator
gene expression by hypoxia promotes pulmonary vascular fibrin
deposition. J Clin Invest 1998; 102(5): 919-928. [PMID: 9727060];
[DOLI: 10.1172/JCI307]

Prandota J, Pankow-Prandota L, Kotecki L. Impaired activation of
the fibrinolytic system in children with Henoch-Schonlein purpura:
Beneficial effect of hydrocortisone plus e-aminocaproic acid therapy
on disappearance rate of cutaneous vasculitis and fibrinolysis. Am J
Ther 2001; 8(1): 11-19. PMID: 11304653]; [DOI: 10.1097/00045391-
200101000-00004]

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205

206.

207.

208.

Prandota ], Pankow-Prandota L, Kotecki L, Noga L. Plasma
proteinase inhibitor activity and hemostasis tests in children with
nephrotic syndrome. Effect of prednisone alone and prednisone
plus e-aminocaproic acid treatment regimens: A preliminary report.
Am J Ther 2001; 8(2): 97-107. [PMID: 11304663]; [DOI: 00045391-
200103000-00004]

Tietjen GE, Al-Qasmi MM, Athanas K, Utley C, Herial NA.
Altered hemostasis in migraineurs studied with a dynamic
flow system. Thromb Res 2007; 119: 217-222. [DOI: 10.1016/j.
thromres.2005.12.020]

Cesar JM, Garcia-Avello A, Vecino AM, Sastre J L, Alvarez-Cermena
JC. Increased levels of plasma von Willebrand factor in migraine
crisis. Acta Neurol Scand 1995; 91(5): 412-413. [DOI: 10.1111/
j.1600-0404.1995.tb07030.x]

Tietjen GE, Al-Qasmi MM, Athanas K, Dafer RM, Khuder SA.
Increased von Willebrand factor in migraine. Neurology 2001;
57(2): 334-336. [PMID: 11468324]; [DOL 10.1212/wnl.57.2.334]:
Johnson LL, Berggren KN, Szaba FM, Chen W, Smiley ST. Fibrin-
mediated protection against infection-stimulated immunopathology.
] Exp Med 2003; 197( 6): 801-806. [PMID: 12629066]; [DOI:
10.1084/jem.20021493]

Mullarky IK, Szaba FM, Berggren KN, Kummer LW, Wilhelm LB,
Parent MA, Johnsson LL, Smiley ST. Tumor necrosis factor alpha
and gamma interferon, but not hemorrhage or pathogen burden,
dictate levels of protective fibrin deposition during infection. Infect
Immun 2006; 74(2): 1181-1188. [PMID: 16428767]; [DOL 10.1128/
1A1.74.2.1181-1188.2006]

Dosne AM, Dubor F, Lutcher F, Parant M, Chedid L. Tumor necrosis
factor (TNF) stimulates plasminogen activator inhibitor (PAI)
production by endothelial cells and decreases blood fibrinolytic
activity in the rat. Thromb Res 1988; (Suppl.) 8: 115-122. [PMID:
3144762]; [DOI: 10.1016/0049-3848(88)90160-0]

van Hinsbergh VW, Kooistra T, van den Berg EA, Princen HM,
Fiers W, Emeis JJ. Tumor necrosis factor increases the production of
plasminogen activator inhibitor in human endothelial cells in vitro
and in rats in vivo. Blood 1988; 72(5): 467-1473. [PMID: 3140909]
Yazar F, Arman E Yalcin S, Demirtas F Yaman O, Sahin L
Investigation of probable relationship between Toxoplasma gondii
and cryptogenic epilepsy. Seizure 2003; 12(2): 107-109. [DOI:
10.1016/51059-1311(02)00256-x]

Akyol A, Bicerol B, Ertug S, Ertabaklar H, Kiylioglu N. Epilepsy
and seropositivity rates of Toxocara canis and Toxoplasma gondii.
Seizure 2007; 16: 233-237 [PMID: 17239629]; [DOI: 10.1016/j.
seizure.2006.12.008]

Flegr J. Neurological and neuropsychiatric consequences of chronic
Toxoplasma infection. Curr Clin Micro Rpt 2015; 2: 163-172. [DOL:
10.1007/s40588-015-0024-0]

Henriquez SA, Brett R, Alexander J, Pratt ], Roberts CW.
Neuropsychiatric  disease and Toxoplasma gondii infection.
Neuroimmunomodulation 2009; 16: 122-133. [DOL:
10.1159/000180267]

Golubnitschaja O, Richter K, Dietrich DE, Costigliola V. Innovative
approach by predictive, preventive and personalized medicine: new
paradigm and benefits to the patient and healthcare. In: BT Baune
(ed.) Book Personalized Psychiatry, Elsevier 2018. [ISBN 978-0-12-
813176-3]

Gasser P, Stumpfig D, Schotzau A, Ackermann-Liebrich U, Flammer
J. Body mass index in glaucoma. J Glaucoma 1998; 8(1): 8-11.
[PMID: 10084268]

www.clinicalmedicinecr.com

Page 33 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

Heitmar R, Gherghel D, Armstrong R, Cubbidge R, Hosking S. The
effect of voluntary fasting and dehydration on flicker-induced retinal
vascular dilation in a healthy individual: a case report. ] Med Case
Rep 2008; 2: art. No 153. [DOI: 10.1186/1752=1947-2-153]
Evsevyeva M, Sergeeva O, Kudriavtseva V, Stchetinin E,
Golubnitschaja O. Flammer syndrome phenotype and vascular
status of pregnant women potentially relevant to foetal development
particularities. EPMA ] 2020; 11(Suppl 1): S24. [DOI: 10.1007/
$13167-020-00206-1]

Sergeeva O, Evsevyeva M, Prokhorenko-Kolomoytseva I, Aksenenko
V, Rogovaja A, Gachkova I, Golubnitschaja O. Flammer syndrome
from the standpoint of the connective tissue status of mothers.
EPMA World 2021 Congress, Wroclaw University of Science and
Technology, Wroclaw, Poland, Abstracts Book, pp. 54-55.

Abdulle AE, Arends S, van Goor H, Brouwer E, van Roon AM,
Westra ], Herrick AL, de Leeuw K, Mulder DJ. Low body weight and
involuntary weight loss are associated with Raynaud’s phenomenon
in both men and women. Scand ] Rheumatol 2021; 50: 153-160.
[DOLI: 10.1080/03009742.2020.1780310]

Arsenijevic D, Girardier L, Seydoux ], Chang HR, Dulloo AG.
Altered energy balance and cytokine gene expression in a murine
model of chronic infection with Toxoplasma gondii. Am ] Physiol
Endocrinol Metabolism 1997; 272(5): E908-E917. [DOI: 10.1152/
ajpendo.1997.272.5.E908]

Arsenijevic D, de Bilbao F, Giannakopoulos P, Girardier L, Samec
S, Richard D. A role for interferon-gamma in the hypermetabolic
response to murine toxoplasmosis. Eur Cytokine Netw 2001; 12(3) :
518-527. [PMID: 11566633]

Arsenijevic D, Girardier L, Seydoux J, Pechere JC, Garcia I, Lucas
R, Chang HR, Dulloo AG. Metabolic-cytokine response to a second
immunological challenge with LPS in mice with T. gondii infection.
Am ] Physiol 1998; 274(3): E439-E445. [PMID: 9530126]; DOI:
10.1152/ajpendo.1998.274.3.E439]

Persson CM, Lambert H, Vutova PP, Dellacasa-Lindberg I, Nederby
H, Yagita HG, Ljunggren H-G, Grandien A, Barragan A, Chambers
BE. Transmission of Toxoplasma gondii from infected dendritic cells
to natural killer cells. Infect Immun 2009; 77(3): 970-976. [DOI:
10.1128/IA1.00833-08]

Courret N, Darche S, Sonigo P, Milon G, Buzoni-Gatel D, Tardieux
1. CD11c- and CD11b-expressing mouse leukocytes transport single
Toxoplasma gondii tachyzoites to the brain. Blood 2006 ; 107(1): 309-
316. [DOI: 10.1182/blood-2005-02-0666]

Delgado Betancourt E, Hamid B, Fabian BT, Klotz C, Hartmann §,
Seeber F. From entry to early dissemination -Toxoplasma gondii’s
initial encounter with its host. Front Cell Infect Microbiol 2019; 9:
46. [DOI: 10.3389/fcimb.2019.00046]

Flegr ], Hrda S, Kodym P. Influence of latent ‘asymptomatic’
toxoplasmosis on body weight of pregnant women. Folia Parasitol
2005; 52(3): 199-204. [DOI: 10.14411/£p.2005.026]

Hutchison WM, Bradley M, Cheyne WM, Wells BWP, Hay ]J.
Behavioural abnormalities in Toxoplasma-infected mice. Ann
Trop Med Parasitol 1980; 74(3): 337-345. [PMID: 7396566]; [DOL:
10.1080/00034983.1980.11687350]

Hay J, Hutchison WM, Aitken PP, Graham DI. The effect of
congenital and adult-acquired Toxoplasma infections on activity
and responsiveness to novel stimulation in mice. Ann Trop
Med Parasitol 1983; 77(5): 483-495. [PMID: 6660954]; [DOI:
10.1080/00034983.1983.11811741]

Webster JP. The effect of Toxoplasma gondii and other parasites on
activity levels in wild and hybrid Rattus norvegicus. Parasitology
1994; 109(Pt 5): 583-589. [PMID: 7831094]; [DOL 10.1017/
$0031182000076460]

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

Kankova S, Flegr J. Longer pregnancy and slower fetal development
in women with latent "asymptomatic” toxoplasmosis. BMC Infect
Dis 2007; 7: 114. [PMID: 179162461471-2334-7-114]

Hurt K, Kodym P, Stejskal D, Zikan M, Mojhova M, Rakovic J.
Toxoplasmosis impact on prematurity and low birth weight. PLoS
ONE 2022; 17(1): €0262593. [DOI: 10.1371/journal.pone.02625993]
Konieczka K, Koch S, Binggeli T, Schoetzau A, Kesselring J. Multiple
sclerosis and primary vascular dysregulation (Flammer syndrome).
EPMA ] 2016; 7: 13. [DOI 10.1186/5s13167-016-0062-6]

Uzunkopru C, Beckmann YA. Flammer syndrome in multiple
sclerosis: diagnostics, prediction, and personalization of treatments.
EPMA ] 2019; 10: 437-444. [DOI: 10.1007/s13167-019-00179-w]
Bennett RM, Clark SR, Campbell SM, Ingram SB, Burckhardt
CS, Nelson DL, Porter JM. Symptoms of Raynaud’s syndrome in
patients with fibromylagia. A study utilizing the Nielsen test, digital
photoplethysmography, and measurements of platelet a2-adrenergic
receptors. Arthritis Rheum 1991; 34(3): 264-269. [DOI: 10.1002/
art.1780340303]

Pache M, Ochs J, Genth E, Mierau R, Kube T, Flammer J. Increased
plasma endothelin-1 levels in fibromyalgia syndrome. Rheumatology
2003; 42: 493-494. [DOL: 10.1093/rheumatology/keg131]

Park AY, Cha S. Effects of cold sensitivity in the extremities on
circulating adiponectin levels and metabolic syndrome in women.
BMC Complement Altern Med 2017; 17: 150. [DOI: 10.1186/
§12906-017-1658-7]

Luo Y, Liu M. Adiponectin: a versatile player of innate immunity.
J Mol Cell Biol 2016; 8(2): 120-128. [DOTI: 10.1093/jmcb/mjw012]
Furukawa K, Hori M, Ouchi N, Kihara S, Funahashi T, Matsuzawa
Y, Myazaki A, Nakayama H, Horiuchi S. Adiponectin downregulates
acyl coenzym A: cholesterol acyltransferase-1 in cultured human
monocyte-derived macrophages. Biochem Biophys Res Commun
2004; 317(3): 831-836. [PMID: 15081415); [DOI 10.1016/j.
bbrc.2004.03.123]

Tsubakio-Yamamoto K, Matsuura F, Koseki M, Oku H, Sandoval
JC, Inagaki M, Nakatani K, Nakaoka H, Kawase R, Yuasa-Kawase
M, Masuda D, Ohama T, Maeda N, Nakagawa-Toyama Y, Ishigami
M, Nishida M, Kihara S, Shimomura I, Yamashita S. Adiponectin
prevents atherosclerosis by increasing cholesterol efflux from
macrophages. Biochem Biophys Res Commun 2008; 375(3): 390-
394. [PMID: 18703020]; [DOI: 10.1016/j.bbrc.2008.08.009]
Prandota J. Possible pivotal role of latent chronic T. gondii infection
in the pathogenesis of atherosclerosis. ] Cardiol Ther 2017; 4(2): 611-
663. [DOI: 10.17554/j.issn.2309-6861.2017.04.130]

Oruc S, Karakaya F, Demirbas H, Cecen I, Kusbeci OY, Miman O,
Yaman M. Relationship of Toxoplasma gondii exposure with multiple
sclerosis. Eur ] Gen Med 2016; 13(1): 58-63. [DOI: 10.15197/
ejgm.01429]

Shapira Y, Agmon-Levin N, Selmi C, Petrikova ], Barzilai O, Ram
M, Bizzaro N, Valentini G, Matucci-Cerinic M, Anaya JM, Katz BS,
Shoenfeld Y. Prevalence of anti-toxoplasma antibodies in patients
with autoimmune diseases. ] Autoimmun 2012; 39(1-2): 112-116.
[PMID: 22297145]; [DOI:10.1016/j.jaut.2012.01.001] [

Arnson Y, Amital H, Guiducci S, Matucci-Cerinic M, Valentini
G, Barzilai O, Maya R, Shoenfeld Y. The role of infections in
the immunopathogenesis of systemic sclerosis-evidence from
serological studies. Ann NY Acad Sci 2009; 1173(1): 627-632.
[PMID: 19758208]; [DOI: 10.1111/j.1749-6632.2009.04808.x]

Arieli G, Arieli S, Feuerman EJ. [Toxoplasma infection in sclero-
derma]. Harefuah 1979; 96(7): 338. [PMID: 488826]

www.clinicalmedicinecr.com

Page 34 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

238.

239.

240.

241.

242.

243.

244.

245.

246.

247.

248.

249.

250.

251.

252.

Petrikova J, Agmon-Levin N, Shapira Y, Barzilai O, Ram M,
Gilburd B, Selmi C, Nicola B, Larids B, Gershwin ME, Valentini G,
Matucci-Cerini M, Anaja J-M, Porat Katz B-S, Blank M, Shoenfeld
Y. Prevalence of anti-toxoplasma antibodies in patients with
autoimmune diseases. Ann Rheum Dis 2010; 69(Suppl 2): A1-A76.
[DOI: 10.1136/ard.2010.1210.129577t]

Prandota J. T. gondii infection acquired during pregnancy and/
or after birth may be responsible for development of both type 1
and 2 diabetes mellitus. ] Diabetes Metab 2013; 4: 241. [DOL
10.4172/2155-6156.1000241]

Gokce C, Yazar S, Bayram F, Gundogan K, Yaman O, Sahin I. Anti-
Toxoplasma gondii antibodies in type 2 diabetes. Natl Med ] India
2008; 21(1): 51. [PMID: 18472707]

Krause I, Anaya JM, Fraser A, Barzilai O, Ram M, Abad V, Arango A,
Garcia J, Shoenfeld Y. Anti-infectious antibodies and autoimmune-
associated autoantibodies in patients with type I diabetes mellitus
and their close family members. Ann NY Acad Sci 2009; 1173: 633-
639. [PMID: 19758209]; [DOI: 10.1111/j.1749-6632.2009.04619.x]
Tozzoli R, Barzilai O, Ram M, Villalta D, Bizzaro N, Sherer Y,
Shoenfeld Y. Infections and autoimmune thyroid diseases: par-
allel detection of antibodies against pathogens with proteomic
technology. Autoimmun Rev 2008; 8(2): 112-115. [PMID:
18700170]; [DOI: 10.1016/j.autrev.2008.07.013]

Wasserman EE, Nelson K, Rose NR, Rhode C, Pillion JP, Seaberg
E, Taylor MV, Burek L, Eaton W, Duggan A, Yolken RH. Infection
and thyroid autoimmunity: a seroepidemiologic study of TPOaAb.
Autoimmunity 2009; 42(5): 439-446. [PMID: 19811261]; [DOI:
10.1080/08916930902787716]

Kankova S, Prochazkova L, Flegr J, Calda P, Springer D, Potlukova
E. Effects of latent toxoplasmosis on autoimmune thyroid diseases
in pregnancy. PLoS ONE 2014; 9(10): e110878. [PMID: 25350671];
[DOI: 10.1371/journal.pone.0110878]

Tomairek HA, Saeid MS, Morsy TA, Michael SA. Toxoplasma gondii
as a cause of rheumatoid arthritis. ] Egypt Soc Parasitol 1982; 12(1):
17-23. [PMID: 7086217]

Mousa MA, Soliman HE, el Shafie MS, Abdel-Baky MS, Aly MM.
Toxoplasma seropositivity in patients with rheumatoid arthritis. J
Egypt Soc Parasitol 1988; 18(1): 345-351. [PMID: 3373059]

Balleari E, Cutolo M, Accardo S. Adult-onset Still’s disease associated
to Toxoplasma gondii infection. Clin Rheumatol 1991; 10(3): 326-
327. [PMID: 1790646]

Chan WE Atkins CJ, Naysmith D, van der Westhuizen N, Woo J,
Nelson JL. Microchimerism in the rheumatoid nodules of rheu-
matoid arthritis patients. Arthritis Rheum 2012; 64(2): 380-388.
[PMID: 21953057]; [DOI: 10.1002/art.33358]

Fischer S, Agmon-Levin N, Shapira Y, Porat Katz BS, Graell E,
CerveraR, Stojanovich B-S, Gomez Puerta JA, Sanmarti R, Shoenfeld
Y. Toxoplasma gondii: bystander or cofactor in rheumatoid arthritis.
Immunol Res 2013; 56(2-3): 287-292. [PMID: 23553228]; [DOL:
10.1007/s12026-013-8402-2]

Yazar S, Gur M, Ozdogru I, Yaman O, Oguzhan A, Sahin I. Anti-
Toxoplasma gondii antibodies in patients with chronic heart failure.
J Clin Microbiol 2006; 55(Pt 1): 89-92. [PMID: 16388035]; [DOI:
10.1099/jmm.0.46255-0]

Paspalaki PK, Mihailidou EP, Bitsori M, Tsagkaraki D, Mant-
zouranis E. Polymyositis and myocarditis associated with acquired
toxoplasmosis in an immunocompetent girl. BMC Musculoskeletal
Disord 2001; 2: 8. [PMID: 11818029]

Muslimani MA, Di Palma-Grisi J. Severe acute toxoplasmosis
infection following ustekinumab treatment in a patient with
psoriasis vulgaris. BMJ Case Rep 2019; 12(8): €230415. [PMID:
31420435]; [DOI: 10.1136/bcr-2019-230415]

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

Saheb EJ, Al-Issa YA, Mussa IS, Zghair KH. Incidence of
toxoplasmosis in psoriasis patients and possible correlation with
tumor necrosis factor-a. Bagdad Sci J 2020; 17(1) Suppl: 214-219.
[DOI: 10.21123/bsj.2020.17.1(Suppl.).0214]

Wilcox MH, Powell R], Pugh SE Balfour AH. Toxoplasmosis and
systemic lupus erythematosus. Ann Rheum Dis 1990; 49(4): 254-
257. [PMID: 1339908]

Noel I, Balfour AH, Wilcox MH. Toxoplasma infection and sys-
temic lupus erythematosus: analysis of the serological response
by immunoblotting. J Clin Pathol 1993; 46(7): 628-632. [PMID:
8157749]

Berkun Y, Zandman-Goddard G, Barzilai O, Boaz M, Sherer Y,
Larida B, Blank M, Anaya J-M, Shoenfeld Y. Infectious antibodies
in systemic lupus erythematosus patients. Lupus 2009; 18(13): 1129-
1135. [PMID: 19880558]; [DOI: 10.1177/0961203309345729]
Nagineni CN, Detrick B, Hooks JJ. Transforming growth factor-f
expression in human retinal pigment epithelial cells is enhanced by
Toxoplasma gondii: a possible role in the immunopathogenesis of
retinochoroiditis. Clin Exp Immunol 2002; 128(2): 372-378. [PMID:
11985530]; [DOL: 10.1046/j.1365-2249.2002.01815.x]

Cursino SR, Costa TB, Yamamoto JH, Meireles LR, Silva MA,
Andrade Junior HE Increased frequency of anti-retina antibodies in
asymptomatic patients with chronic T. gondii infection. Clinics (Sao
Paulo) 2010; 65(10): 1027-1032. [PMID: 21120306]; [DOI: 10.1590/
$1807-59322010001000018]

Vallochi AL, da Silva Rios L, Nakamura MYV, Silveira C, Muccioli C,
Martins MC, Belfort R, Rizzo LV. The involvement of autoimmunity
against retinal antigens in determining diseases severity in toxo-
plasmosis. ] Autoimmun 2005; 24(1): 25-32. [PMID: 15725573];
[DOI: 10.1016/j.jaut.2004.11.003]

Lidar M, Lipschitz N, Langevitz P, Barzilai O, Ram M, Porat-Katz
BS, Bizzaro N, Damoiseaux J, Tervaert JW, deVita S, Bombardieri S,
Shoenfeld Y. Infectious serologies and autoantibodies in Wegener’s
granulomatosis and other vasculitides: novel associations disclosed
using the Rad BioPlex 2200. Ann NY Acad Sci 2009; 1173: 649-657.
[PMID: 19758211]; [DOI: 10.1111/j.1749-6632.2009.04641.x]
Behan WM, Behan PO, Draper IT, Williams H. Does Toxoplasma
cause polymyositis?. Report of a case of polymyositis associated
with toxoplasmosis and a critical review of the literature. Acta
Neuropathol 1983; 61(3-4): 246-252. [PMID: 6650138]

Hassene A, Vital A, Anghel A, Guez S, Series C. Acute acquired
toxoplasmosis presenting as polymyositis and chorioretinitis in
immunocompetent patient. Joint Bone Spine 2008; 75(5): 603-605.
[PMID: 18406191]; [DOI: 10.1016/jbspin.2007.08.009]

Gomes AF, Guimares EV, Carvalho L, Correa JR, Mendonca-Li-
ma L, Barbosa HS. Toxoplasma gondii down modulates cadherin
expression in skeletal muscle cells inhibiting myogenesis. BMC
Microbiology2011;11:110. [PMID: 21378773]; [DOI: 10.1186/1471-
2180-11-110]

Cuturic M, Hayat GR, Vogler CA, Velasques A. Toxoplasmic
polymyositis revisited, case report and review of literature. Neu-
romuscul Disord 1997; 7(6-7): 390-396. [PMID: 9327404]
Karasawa T, Takizawa I, Morita K, Ishibashi H, Kanayama S, Shikata
T. Polymyositis and toxoplasmosis. Acta Pathol Jpn 1981; 31(4): 675-
680. [PMID: 72823]

Cuomo G, D’Abrosca V, Rizzo V, Nardiello S, La Montagna G, Gaeta
GB, Valentini G. Severe polymyositis due to Toxoplasma gondii in
an adult immunocompetent patient: a case report and review of the
literature. Infection 2013; 41(4): 859-862. [PMID: 23543435]; [DOI:
10.1007/s15010-013-0427-x]

www.clinicalmedicinecr.com

Page 35 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

281.

Swierzy IJ, Muhammad M, Kroll ], Abelmann A, Tenter AM, Lii-
der CG. Toxoplasma gondii within skeletal muscle cells: a critical
interplay for foodborne parasite transmission. Int J Parasitol 2014;
44(2):91-98. [PMID: 24184158]; [DOI: 10.1016/j.ijpara.2013.10.001]
Basaran O, Cakar N, Gur G, Kocabas A, Gulhan B, Cayci FS, Ce-
likel BA. Juvenile polyarteritis nodosa associated with toxoplasmosis
presenting as Kawasaki disease. Pediatr Int 2014; 56(2): 262-264.
[PMID: 24730628]; [DOI: 10.1111/ped.12241]

Flammer AJ, Ruschitzka F Psoriasis and atherosclerosis: two
plaques, one syndrome ?. Europ Heart J 2012; 33: 1989-1991. [DOI:
10.1093/eurheartj/ehr425]

Pelidou SH, Tsifetaki N, Giannopoulos S, Deretzi G, Voulgari P,
Kyritsis A. Multiple sclerosis associated with systemic sclerosis.
Rheumat Int 2007; 27: 771-773. [DOI: 10.1007/500296-006-0282-5]
Kinnunen E, Jarvinen P, Ketonen L, Sepponen R. Co-twin control
study on cerebral manifestations of systemic lupus erythematosus.
Acta Neurol Scand 1993; 88(6): 422-426. [DOI: 10.1111/1600-
0404.1993.tb05372]

Mpofu S, Moots RJ. A case of multiple sclerosis associated with
rheumatoid arthritis and positive anticardiolipin antibodies. Ann
Rheum Dis 2003; 62(4): 376. [PMID: 12634248]; [DOI: 10.1136/
ard.62.4.376]

Jawad SH, Askari A, Ward AB. Case history of a patient with multiple
sclerosis and scleroderma. Br ] Rheumatol 1997; 36(4): 502-509.
[PMID: 9159550]; [DOI: 10.1093/rheumatology/36.4.502]

Khasru MR, Siddiq MAB, Sayeeduzzaman KM, Marzen T, Salek
AKM. Coexistence of rheumatoid arthritis, systemic lupus
erythematosus, Sjogren syndrome, antiphospholipid syndrome, and
ankylosing spondylitis. Case Rep Rheumatol 2021; art. ID 8491717.
[DOI: 10.1155/2021/8491717].

Patel S], Lundy DC. Ocular manifestations of autoimmune disease.
Am Fam Physician 2002; 66(6): 991-998. [PMID: 12358224]
Greenberg BM, Casper TC, Mar SS, Ness JM, Plumb P, Liang S,
Goyal M, Weinstock-Guttman B, Rodriguez M, Aaen GS, Belman
A, Barcellos LE, Rose JW, Gorman MP, Benson LA, Candee M,
Chitnis T, Harris YC, Kahn IL, Roalstad S, Hart ], Lotze TE, Rensel
M, Rubin JP, Schreiner TL, Tillema JM, Waldman AT, Krupp L,
Graves J, Drake K, Waubant E. Familial history of autoimmune
disorders among patients with pediatric multiple sclerosis. Neurol
Neuroimmunol Neuroinflamm 2021; 8(5): 1-8. [DOI 10.1212/
NXI.0000000000001049]

Agmon-Levin N, Ram M, Barzilai O, Porat-Katz BS, Parikman R,
Selmi C, Gershwin ME, Anaya J-M, Youinou P, Bizzaro N, Tincani
A, Tzioufas AG, Cervera R, Stojanovich L, Martin J, Gonzales-Gay
MA, Valentini G, Blank M, SanMarco M, Rozman B, Bombardieri S,
De Vita S, Shoenfeld Y. Prevalence of hepatitis C serum antibody in
autoimmune diseases. ] Autoimmun 2009; 32(3-4): 261-266. [PMID:
19356903]; [DOI: 10.1016/j.jaut.2009.02.017]

Carter CJ. Schizophrenia susceptibility genes directly implicated
in the life cycles of pathogens: cytomegalovirus, influenza, herpes
simplex, rubella, and Toxoplasma gondii. Schizophr Bull 2009; 35(6):
1163-1182. [PMID: 18552348]; [DOL: 10.1093/schbul/sbn054]
Carter CJ. Toxoplasmosis and polygenic disease susceptibility genes:
extensive Toxoplasma gondii host/pathogen interactome enrichment
in nine psychiatric or neurological disorders. ] Pathog 2013; art. ID
965046. [PMID: 23533776]; [DOI: 10.1155/2013/965046]

Moudgil KD, Choubey D. Cytokines in autoimmunity: role in
induction, regulation, and treatment. J Interferon Cytokine Res 2011;
31(10): 695-703. [PMID: 21942420]; [DOI: 10.1089/jir.2011.0065]
Maizels RM, McSorley HJ. Regulation of the host immune system by
helminth parasites. ] Allergy Clin Immunol 2016; 138(3): 666-675.
[PMID: 27476889]; [DOI: 10.1016/j.jaci.2016.07.007]

282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294.

295.

Okada H, Kuhn C, Feiller H, Bach JE. The ,,hygiene hypothesis“ for
autoimmune and allergic diseases: an update. Clin Exp Immunol
2010; 160: 1-9. [PMID: 20415844]; [DOI: 10.1111/j.1365-2249-
2010.04139.x]

Chen M, Aosai E Norose K, Mun HS, Ishikura H, Hirose S, Piao
L-X, Fang H, Yano A. Toxoplasma gondii infection inhibits the
development of lupus-like syndrome in autoimmune (New Zealand
black x New Zealand white) F1 mice. Int Immunol 2004; 16(7): 937-
946. [PMID: 15148287]; [DOI: 10.1093/in-timm/dxh095]
Alvarado-Esquivel C, Ramos-Nevarez A, Guido-Arreola CA,
Cerrillo-Soto SM, Pérez-Alamos AR, Estrada-Martinez S, Gutierrez-
Martinez VD, Sifuentes-Alvarez A, Ramirez-Valles EG, Contreras-
Isneros E. Association between Toxoplasma gondii infection and
thyroid dysfunction: a case-control seroprevalence study. BMC
Infect Dis 2019; 19: 826. [DOI: 10.1186/512879-019-4450-0]
Stascheit F Paul F Harms L, Rosche B. Toxoplasma gondii
seropositivity is negatively associated with multiple sclerosis.
] Neuroimmunol 20155 285: 119-124. [DOIL 10.1016/j.
neuroim.2015.05.011]

Nicoletti A, Cicero CEGiuliano L, Todaro V, Fermo SL, Chisari C,
D’Amico E, Paradisi V, Mantella A, Bartoloni A, Sofia V, Patti E
Zappia M. Toxoplasma gondii and multiple sclerosis: a population-
based case-control study. Sci Rep 2020; 10: 18855. [DOI: 10.1038/
$41598-020-75830-y]

Radon K, Dressel H, Windstetter D, Reichert J, Schmid M, Nowak
D. Toxoplasma gondii infection, atopy and autoimmune disease. Eur
] Med Res 2003; 8(4): 147-53. [PMID: 12765860]

Alcantara-Neves NM, Veiga RV, Dattoli VC, Fiaccone RL, Esquivel
R, Cruz AA, Cooper PJ, Rodrigues LC, Barreto ML. The effect of
single and multiple infections on atopy and wheezing in children.
] Allergy Clin Immunol 2012; 129(2): 359-367. [DOL: 10.1016/
jjaci.2011.09.015]

Gigley JP, Bhadra R, Moretto MM, Khan IA. T cell exhaustion in
protozoan disease. Trends Parasitol 2012; 28(9): 377-384. [PMID:
22832368]; [DOI: 10.1016/j.pt.2012.07.001]

Wherry EJ, Blattman JN, Murali-Krishna K, van der Most R, Ahmed
R. Viral persistence alters CD8 T-cell immunodominance and tissue
distribution and results in distinct stages of functional impairment.
J Vir 2003; 77(8): 4911-4927. [PMID: 12663797]; [DOI: 10.1128/
JV1.77.8.4911-4927.2003]

Graham AL. When T-helper cells don’t help: immunopathology
during concomitant infection. Quart Rev Biol 2002; 77(4): 409-434.
[PMID: 12599914]

McKinney EE Lee ], Lyons PA, Rayner TE, Carr EJ, Hatton A,
Jayne DRW, Wilckoks LC, Chandry AN, Smith KGC. Signatures of
CD4 T-cell help and CD8 exhaustion predict clinical outcome in
autoimmunity, infection, and vaccination. Lancet 2013; 381(Suppl
1): S74 (poster). [DOI: 10.1016/S0140-6736(13)60514-0]
McKinney EE Lee JC, Jayne DR, Lyons PA, Smith KG. T-cell
exhaustion, co-stimulation and clinical outcome in autoimmunity
and infection. Nature 2015; 523(7562): 612-616. [PMID: 26123020];
[DOIL: 10.1038/nature14468]

Ridel PR, Auriault C, Darcy F Pierce R], Leite P, Santoro E
Neyrinck JL, Kusnierz JP, Capron A. Protective role of IgE in
immunocompromised rat toxoplasmosis. ] Immunol 1988; 141(3):
978-983. [PMID: 3397537]

Vouldoukis I, Mazier D, Moynet D, Thiolat D, Malvy D, Mossalayi
MD. IgE mediates killing of intracellular Toxoplasma gondii by
human macrophages through CD23-dependent, interleukin-10
sensitive pathway. PLoS ONE 2011; 6(4): €18289. [DOI: 10.1371/
journal.pone.00118289]

www.clinicalmedicinecr.com

Page 36 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

296.

297.

298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

Sanfelice RA, da Silva SS, Bosqui LR, Miranda-Sapla MM, Barbosa
BE, Silva RJ, Vieira Ferro EA, Panagio LA, Navarro IT, Bordignon ],
Conchon-Costa I, Pavanelli WR, Almeida RS, Costa IN. Pravastatin
and simvastatin inhibit the adhesion, replication and proliferation of
Toxoplasma gondii (RH strain) in HeLa cells. Acta Tropica 2017; 167:
208-215. [DOI: 10.1016/j.actatropica.2016.12.006]

Abdalla MA, Zakhary CM, Rushdi H, Hamdan JA, Youssef KN,
Khan A, Khan S. The effectiveness of statins as potential therapy for
multiple sclerosis: A systematic review of randomized controlled
trials. Cureus 2021; 13(9): €18092. [DOI 10.7759/cureus.18092]
Fernandez O. Alemtuzumab in the treatment of multiple sclerosis. |
Inflamm Res 2014; 7: 19-27. [DOI: 10.2147/JIR.S38079]

Wang L, Qi CH, Zhong R, Yuan C, Zhong QY. Efficacy of
alemtuzumab and natalizumab in the treatment of different stages
of multiple sclerosis patients. Medicine 2018; 97: 8. [DOI: 10.1097/
MD.0000000000009908],

Deif3 A, Brecht I, Haarmann A, Buttmann M. Treating multiple
sclerosis with monoclonal antibodies: a 2013 update. Expert Rev
Neurother 2013; 13(3): 313-335. [PMID: 23448220]; [DOI: 10.1586/
ern.13.17]

Jaleel T, Elmets C, Weinkle A, Kassira S, Elewski B. Secukinumab
(AIN-457) for the treatment of psoriasis. Expert Rev Clin Pharmacol
2016; 9(2): 187-202. [DOI: 10.1586/17512433.2016.1129894]
Deodhar A, Mease PJ, McInnes IB, Baraliakos X, Reich K, Blauvelt
A, Leonardi C, Porter B, Das Gupta A, Widmer A, Pricop L, Fox
T. Long-term safety of secukinumab in patients with moderate-
to-severe plaque psoriasis, psoriatic arthritis, and ankylosing
spondylitis: integrated pooled clinical trial. and post-marketing
surveillance data. Arthritis Res Ther 2019; 21: 111. [DOI: 10.1186/
$13075-019-1882-2]

Wendling D, Verhoeven F Prati C. Anti-IL-17 monoclonal
antibodies for the treatment of ankylosing spondylitis. Expert Opin
Biol Ther 2019; 19: 55-64. [DOI: 10.1080/14712598.2019.1554053]
Prinzmetal M, Kennamer R, Merliss R, Wada T, Bor N: Angina
pectoris. I. A variant form of angina pectoris; preliminary report. Am
] Med 1959; 27: 375-388. [PMID: 14434946]; [DOI: 10.1016/0002-
9343(69)90003-8]

Satacki AJ, Wysokinski A. Raynaud’s phenomenon as a predictor
of a rare type of coronary artery disease - Prinzmetal angina. Folia
Cardiol 2017; 12(3): 285-290. [DOI: 10.5603/FC.2017.0055]

Group JCSJW: Guidelines for diagnosis and treatment of patients
with vasospastic angina (coronary spastic angina) (JCS 2008): digest
version. Circ J 2010; 74: 1745-1762. [PMID: 20671373]; [DOL:
10.1253/circj.cj-10-74-0802

Stein JD, Kim DS, Niziol LM, Talwar N, Nan B, Musch DC, Richards
JE: Differences in rates of glaucoma among Asian Americans
and other racial groups, and among various Asian ethnic groups.
Ophthalmology 2011; 118(6): 1031-1037. [PMID: 21310489]; [DOI:
10.1016/j.0phtha.2010.10.024]

Konieczka K, Flammer ]. Treatment of glaucoma patients with
Flammer syndrome. ] Clin Med 2021; 10: 4227. [DOI: 10.3390/
jem10184227]

Zuk ], Snarska-Drygalska A, Malinowski KP, Papuga-Szela E,
Natorska J, Undas A. Unfavourably altered plasma clot properties
in patients with primary Raynaud’s phenomenon: association with
venous thromboembolism. ] Thromb Thrombol 2019; 47: 248-254
[DOI: 10.1007/s11239-019-01805-0]

Nishida S, Eguchi E, Ohira T, Kitamura A, Kato YH, Hagihara K,
Iso H. Effects of a traditional herbal medicine on peripheral blood
flow in women experiencing peripheral coldness: a randomized
controlled trial. BMC Complement Altern Med 2015; 15(1): 105.
[DOLI: 10.1186/s12906-015-0617-4]

312.

313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

Ingudomnukul E, Baron-Cohen S, Wheelwright S, Knickmeyer
R. Elevated rates of testosterone-related disorders in women with
autism spectrum conditions. Horm Behav 2007; 51: 597-604. [DOI:
10.1016/j.yhbeh.2007.02.001]

FlegrJ, Lindové ], Kodym P. Sex-dependent toxoplasmosis-associated
differences in testosterone concentration in humans. Parasitology
2008; 135: 427-431. [DOI: 10.1017/S0031182007004064]

lio Y, Mizuno-Matsumoto Y, Suzui E. A literature review on cold
sensitivity among women of reproductive age. ] Hyogo Univ of
Health Sci 2015; 3(1): 1-12.

Prandota J. Gastrointestinal tract abnormalities in autism, inflam-
matory bowel disease and many other clinical entities may be due
to T. gondii infection Sci Rep 2012, 1: 4. [DOI: 10.4172/scientifi-
creports.256]

Wang Z, Zhang D-X, Zhao Q. Infection-stimulated anemia results
primarily from interferon gamma-dependent, signal transducer and
activator of transcription 1-independent red cell loss. Chinese Med J
2015; 128(7): 948-955. [DOI: 10.4103/0366-6999.154303]

Turan E, Kilic S. Retrospective view of primary Raynaud's
phenomenon in childhood. Reumatol Clin 2019; 15(6): €92-e95.
[DOI: 10.1016/j.reumae.2017.12.007]

Abdoli A, Dalimi A. Are there any relationships between latent
Toxoplasma gondii infection, testosterone elevation, and risk of
autism spectrum disorder? Front Behav Neurosci 2014; 8: art. 339.
[DOI: 10.3389/fnbeh.2014.00339]

Mohbodfar HR, Razin EY, Saki ], Rafiei A, Khademvatan S. Study of
latent Toxoplasma gondii role in level of testosterone, DHEA, cortisol
and prolactin hormones of young persons. Asian ] Epidemiol 2015;
8(3): 64-71. [DOI: 10.3923/aje.2015.64.71]

Wierzbowska J, Wierzbowski R, Stankiewicz A, Siesky B, Harris A.
Cardiac autonomic dysfunction in patients with normal tension
glaucoma: 24-h heart rate and blood pressure variability analysis.
Br J Ophthalmol 2012; 96(5): 624-628. [PMID: 22399689]; [DOI:
10.1136/bjophthalmol-2011-300945]

NaKS, Lee NY, Park SH, Park CK. Autonomic dysfunction in normal
tension glaucoma: the short-term heart rate variability analysis. J
Glaucoma 2010, 19(6): 377-381. [PMID: 20051893]; [DOL 10.1097/
1JG.0b013e3181c4ae58]

Lee NY, Park HY, Na KS, Park SH, Park CK. Association between
heart rate variability and systemic endothelin-1 concentration in
normal-tension glaucoma. Curr Eye Res 2013; 38(4): 516-519.
[PMID: 23163519]; [DOI: 10.3109/02713683.2012.745881]

Kaiser HJ, Flammer ], Burckhardt D. Silent myocardial ischaemic
in glaucoma patients. Ophthalmologica 1993; 207(1): 6-8. [DOL:
10.1159/000310398]

Waldmann E, Gasser P, Dubler B, Huber C, Flammer J. Silent
myocardial ischaemic in glaucoma and cataract patients. Graefe
Arch Clin Exp Ophthalmol 1996, 234: 595-598. [DOI: 10.1007/
BF00185290]

Sajadieh A, Nielsen OW, Rasmussen V, Hein HO, Abedini S, Hansen
JE. Increased heart rate and reduced heart-rate variability are
associated with subclinical inflammation in middle-aged and elderly
subjects with no apparent heart disease. Eur Heart ] 2004; 25(3):
363-370. [PMID: 15033247]; [DOI: 10.1016/j.€hj.2003.12.003]
Janszky I, Ericson M, Lekander M, Blom M, Buhlin K, Georgiades A,
Ahnve S. Inflammatory markers and heart rate variability in women
with coronary heart disease. ] Intern Med 2004; 256(5): 421-428.
[DOI: 10.1111/j.1365-2796.2004.01303 x]

Sloan RP, McCreath H, Tracey K], Sidney S, Liu K, Seeman T.
RR variability is inversely related to inflammatory markers: The
CARDIA Study. Mol Med 2007; 13: 178-184. [DOI: 10.2119/2006-
00112.Sloan]

www.clinicalmedicinecr.com

Page 37 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

327.

328.

329.

330.

332.

333.

334.

335.

336.

338.

339.

340.

Thayer JE Fischer JE. Heart rate variability, overnight urinary
norepinephrine and C-reactive protein: evidence for the cholinergic
anti-inflammatory pathway in healthy human adults. J Int Med
2008; 265; 439-447. [DOI: 10.1111/§.1365-2796.2008.02023 .x]
Pavlov VA, Parrish WR, Rosas-Ballina M, Ochani M, Puerta M,
Ochani K, Puerta M, Ochani K, Chavan S, Al-Abed Y, Tracey KJ.
Brain acetylcholinesterase activity controls systemic cytokine levels
through the cholinergic anti-inflammatory pathway. Brain Behav
Immun 2009; 23(1): 41-45. [PMID: 18639629]; [DOI: 10.1016/j.
bbi.2008.06.011]

Pohanka M. Alpha7 nicotinic acetylcholine receptor is a target in
pharmacology and toxicology. Int ] Mol Sci 2012; 13(2): 2219-2238.
[PMID: 22408449]; [DOI: 10.3390/ijms13022219]

Tracey KJ. Physiology.and immunology of the cholinergic antiin-
flammatory pathway. J Clin Invest 2007; 117(2): 289-296. [PMID:
17273548]; [DOL: 10.1172/JCI30555]

Wang H, Ochani M, Amelia CA, Tanovic M, Susarla S, Li JH, et
al. Nicotinic acetylcholine receptor alpha7 subunit is an essential
regulator of inflammation. Nature 2003; 421(6921): 384-388.
[PMID:12508119]; [DOI: 10.1038/nature01339]

Nizri E, Hamra-Amitay Y, Sicsic C, Lavon I, Brenner T. Anti-
inflammatory properties of cholinergic up-regulation: a new
role for acetylcholinesterase inhibitors. Neuropharmacology
2006; 50(5): 540-547. [PMID: 16336980]; [DOI: 10.1016/j.
neuropharm.2005.10.013]

Tonin AA, da Silva AS, Thorstenberg ML, Castilhos LG, Franga
RT, Leal DBR, Medeiros Frescura Duarte MM, Flores Vogel FS, de
La Rue ML, dos Anjos Lopes ST. Influence of Toxoplasma gondii
acute infection on cholinesterase activities of Wistar rats. Korean |
Parasitol 2013; 51(4): 421-426. [PMID: 24039284]; [DOI: 10.3347/
kjp.2013.51.4.421]

Willer JC, Bouhassira D, Le Bars D. Neurophysiological bases of the
counterirritation phenomenon: diffuse control inhibitors induced
by nociceptive stimulation. Neurophysiol Clin 1999; 29(5): 379-400.
[PMID:10587949]; [DOI: 10.1016/S0987-7053(00)87263-9]

Fujii T, Mashimo M, Moriwaki Y, Misawa H, Ono S, Horiguchi
K, Kawashima K. Physiological functions of the cholinergic sys-
tem in immune cells. ] Pharmacol Sci 2017; 134(1): 1-21. [PMID:
28552584]; [DOI: 10.1016/j.jphs.2017.05.002]

Suzuki S, Kaikita K, Yamamoto E, Jinnouchi H, Tsujita K. Role
of acetylcholine spasm provocation test as a pathophysiological
assessment in nonobstructive coronary artery disease. Cardiovasc
Interv Ther 2021; 36: 39-51. [DOI 10.1007/512928-020-00720-z]
Ong P, Carro A, Athanasiadis A, Borgulya G, Schiufele T, Ratge
D, Gaze D, Sechtem U, Kaski JC. Acetylcholine-induced coronary
spasm in patients with unobstructed coronary arteries is associated
with elevated concentrations of soluble CD40 ligand and high-
sensitivity C-reactive protein. Coron Artery Dis 2015; 26(2): 126-
132. [PMID: 25405929] [DOI: 10.1097/MCA.0000000000000181]
Estato V, Stipursky J, Gomes FEMergener TC, Frazao-Teixeira E,
Allodi S, Tibiri¢d E, Barbosa HS, Adesse D. The neurotropic parasite
Toxoplasma gondii induces sustained neuroinflammation with
microvascular dysfunction in infected mice. Am ] Pathol 2018;
188(11): 2674-2687. [DOI 10.1016/j.ajpath.2018.07.007]
Reichmann G, Walker W, Villegas EN, Craig L, Cai G, Alexander
J, Hunter CA. The CD40/CD40 ligand interaction is required for
resistance to toxoplasmic encephalitis. Infect Immun 2000; 68(3):
1312-1318. [PMID: 10678943]; [DOI: 10.1128/IAL.68.3.1312-
1318.2000]

Hung M]J, Hu P, Hung MY. Coronary artery spasm: review and
update. Int ] Med Sci 2014; 11(11): 1161-1171. [DOI: 10.7150/
ijms.9623).

341.

342.

343.

344.

345.

346.

347.

348.

349.

350.

352.

353.

354.

355.

356.

357.

Hofman P, Drici MD, Gibelin P, Michiels JE Thyss A. Prevalence
of toxoplasma myocarditis in patients with the acquired
immunodeficiency syndrome. Br Heart J 1993; 70(4): 376-381.
[PMID: 8217449]; [DOI: 10.1136/hrt.70.4.376]

Hidron A, Vogenthaler N, Santos-Preciado JI, Rodriguez-Morales
AJ, Franco-Paredes C, Rassi A Jr. Cardiac involvement with parasitic
infections. Clin Microbiol Rev 2010; 23(2): 324-349. [DOI: 10.1128/
CMR.00054-09]

Zhou Z, Ortiz Lopez HIA, Perez GE, Burgos LM, Farina JM,
Saldarriaga C, Lopez-Santi R, Cotella JI, Perez ALS, Baranchuk A.
Toxoplasmosis and the heart. Curr Probl Cardiol 2020; 100741.
[DOLI: 10.1016/j.cpcardiol.2020.100741]

Franco-Paredes C, Rouphael N, Mendez ], Folch E, Rodrlguez-
Morales A, Santos JI, Hurst JW. Cardiac manifestations of parasitic
infections part 2: parasitic myocardial disease. Clin Cardiol 2007; 30:
218-222. [DOL:10.1002/clc.20091]

Montoya ]G, Jordan R, Lingamneni S, Berry GJ, Remington JS.
Toxoplasmic myocarditis and polymyositis in patients with acute
acquired toxoplasmosis diagnosed during life. CID 1997; 24(4): 676-
683. [PMID: 9145743]; [DOI: 10.1093/clind/24.4.676)

Gohari O, Dalimi A, Pirestani M. Toxoplasma infection in patients
with myocardial infarction. Wien Klin Wochenschr 2020; 132(23-
24): 736-741. [PMID: 32504113]; [DOI: 10.1007/s00508-020-
01682-1]

Ytterberg SR: The relationship of infectious agents to inflammatory
myositis. Rheum Dis North Am 1994; 20(4): 995-1015. [PMID:
7855333]

Gomes AF, Magalhaes KG, Rodrigues RM, de Carvalho L, Molinaro
R, Bozza PT, Barbosa HS. Toxoplasma gondii-skeletal muscle
cells interaction increases lipid droplet biogenesis and positively
modulates the production of IL-12, IFN-y and PGE2. Parasites
Vectors 2014; 7: 47. [DOI: 10.1186/1756-3305-7-47]

Jin RM, Blair SJ, Warunek ], Heffner RR, Blader IJ, Wohlfert
EA. Regulatory T cells promote myositis and muscle damage in
Toxoplasma gondii infection. ] Immunol 2017; 198(1): 352-362.
[PMID: 27895180] [DOIL: 10.4049/jimmunol.1600914]

Blum P, Jankovic J. Stiff-person syndrome: An autoimmune disease.
Mov Disord 1991; 6(1): 12-20. [DOI: 10.1002/mds.870060104]
Katzberg H, Kokoyi S, Halpern E, Lovblom E, Barnett C, Hume
D, Bril V, Perkins B. Prevalence of muscle cramps in patients with
diabetes. Diabetes Care 2014; 37: el7-el18. [DOI: 10.2337/dc13-
1163][

Jacob L, Rathman W, Koyanagi A, Haro JM, Kostev K. Association
between type 2 diabetes and chronic low back pain In general
practices in Germany. BMJ Open Diab Res Care 2021; 9: €002426.
[DOI: 10.1136/bmjdrc-2021-002426]

Wyatt LH, Ferrance RJ. The musculoskletal effects of diabetes
mellitus. ] Can Chiropr Assoc 2006; 50(1): 43-50. [PMID: 17549168]
Meca-Lallana JE, Hernandez-Clares R, Carreon-Guarnizo E.
Spasticity in multiple sclerosis and role of glatiramer acetate
treatment. Brain Behav 2015’ 5(9): e00367. [DOI: 10.1002/brb3.367]
Zarmeena A, Ranganathan P, Perry A, Gelbart M. Localized
striated muscle vasculitis in rheumatoid arthritis. ] Clin Rheumatol
2007; 13(1): 35-37. [PMID: 17278946]; [DOI: 10.1097/01.
rhu,0000255773.15356.34]

Lindvall B, Bengtsson A, Ernerudh J. Subclinical myositis is common
in primary Sjogrens syndrome and is not related to muscle pain. J
Rheumatol 2002; 29(4): 717-725. [PMID: 11950012]

Taylor PW. Isaacs' syndrome (autoimmune neuromyotonia) in a
patient with systemic lupus erythematosus. ] Rheumatol 2005; 32(4):
757-758. [PMID: 15801039]

www.clinicalmedicinecr.com

Page 38 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

358.

359.

360.

361.

362.

363.

364.

365.

366.

367.

368.

369.

370.

Dion ], Maisonobe T, Nochy D, Le Jeunne C, Regent A. Systemic
lupus erythematosus associated with polyartheritis nodosa-like
muscular vasculitis. ] Clin Rheumatol 2021; 27(17): e256-e257.
[DOI: 10.1097/RHU.0000000000001397]

Roy S. Muscle cramps - a mini review of possible causes and
treatment options available with special emphasis on diabetics - a
narrative review. Clin Diabetol 2019; 8(6): 310-317. [DOI: 10.5603/
DK.2019.0029]

Cezarino RS, Cardoso JR, Rodrigues KN, Magalhaes YS, de Souza
TY, da Mota LMH, Bonini-Rocha AC, MvVeigh ], Martind WR.
Chronic low pain in patients with systemic lupus erythematosus:
prevalence and predictors of back muscle strength and its correlation
with disability. Rev Bras Rheumatol 2017; 57(5): 438-444. [DOL:
10.1016/j.rbre.2017.03.003]

Satoh H. Tako-tsubo-like left ventricular dysfunction due to
multivessel coronary spasm. In: KK Kodama, K Haze, HM Hori, et al
(Eds.), Clinical Aspect of Myocardial Injury: from Ischemia to Heart
Failure. Kagakuhyoronsha Publishing Co., Tokyo 1990, pp. 56-64.
Ghadri JR, Wittstein IS, Prasad A, Sharkey S, Dote K, Akashi Y],
et al. International expert consensus document on takotsubo
syndrome (Part II): diagnostic workup, outcome, and management.
Eur Heart J 2018; 39(22): 2047-2062. [PMID: 29850820]; [DOI:
10.1093/eurheartj/ehy077]

Ghadri JR, Wittstein IS, Prasad A, Sharkey S, Dote K, Akashi Y],
et al. International expert consensus document on takotsubo
syndrome (Part I): clinical characteristics, diagnostic criteria, and
pathophysiology. Eur Heart ] 2018; 39(22): 2032-2046. [PMID:
29850871]; [DOI: 10.1093/eurheartj/ehy076]

Minzel T, Templin C, Cammann VL, Hahad O. Takotsubo
syndrome: Impact of endothelial dysfunction and oxidative
stress. Free Rad Biol Med 2021; 169: 216-223. [DOIL: 10.1016/j.
freeradbiomed.2021.03.033 |

Templin JR, Ghadri J, Diekmann LC, Napp DR, Bataiosu M,
Jaguszewski VL, et al. Clinical features and outcomes of takotsubo
(stress) cardiomyopathy. N Engl ] Med 2015; 373 (10): 929-938.
[PMID: 26332547]; [DOI: 10.1056/NEJMo0al406761]

Chen S, Chen M, Wub X, Lin S, Tao C, Cao H, Shao Z, Xiao G.
Global, regional and national burden of low back pain 1990-2019:
A systematic analysis of the Global Burden of Disease study 2019. J
Orthop Transl 2022; 32: 49-58. [DOI: 10.1016/j.jot.2021.07.005]
McQueenie R, Jani BD , Siebert S, McLoone P, McCowan C,
Macdonald S, Mair FS, Nicholl BI. Prevalence of chronic pain
in LTCs and multimorbidity: A cross-sectional study using
UK Biobank. J Multimorb Comorb 2021; 11: 1-10. [DOI:
10.1177/26335565211005870]

Hestbaek L, Leboeuf-Yde C, Kyvik KO. Is comorbidity in
adolescence a predictor for adult low back pain? A prospective study
of a young population. BMC Musculoskel Disord 2006; 7: 29. [DOI:
10.1186/1471-2474-7-29]

Vivekanantham A, Edwin C, Pincus T, Matharu M, Parsons H,
Underwood M. The association between headache and low back
pain: a systematic review. ] Headache Pain 2019; 20: 82. [DOL
10.1186/s10194-019-1031-y]

Hestbaek L, Korsholm L, Leboeuf-Yde C, Ohm Kyvik K. Does
socioeconomic status in adolescence predict low back pain in
adulthood? A repeated cross-sectional study of 4,771 Danish
adolescents. Eur Spine J 2008; 17: 1727-1734. [DOI: 10.1007/s00586-
008-0796-5]

Briggs AM, Smith AJ, Leon M Straker LM, Bragge P. Thoracic spine
pain in the general population: Prevalence, incidence and associated
factors in children, adolescents and adults. A systematic review. BMC
Musculoskel Disord 2009; 10: 77. [DOI:10.1186/1471-2474-10-77]

372.

373.

374.

375.

376.

377.

378.

379.

380.

382.

383.

385.

Prandota J, Gryglas A, Fuglewicz A, Zestawska-Faleficzyk A, Ujma-
Czapska B, Szenborn L, Mierzwa J. Recurrent headaches may be
caused by cerebral toxoplasmosis. World J Clin Pediatr 2014; 3(3):
59-68. [DOLI: 10.5409/wjcp.v3.i3.59]

Karaman U, Celik T, Kiran TR, Colak C, Daldal NU.
Malondialdehyde, glutathione, and nitric oxide levels in Toxoplasma
gondii seropositive patients. Korean J Parasitol 2008; 46(4): 293-295.
[PMID: 19127340]; [DOI: 10.3347/kip.2008.46.4.293]

Al-Azzauy AAM. Evaluation of erythrocyte malondialdehyde,
glutathione concentration and serum nitric oxide levels in patients with
Toxoplasma gondii. Tbn Al-Haitham ] For Pure Appl Sci 2011; 24(1).
Baltaci AK, Mogulkoc R. Plasma leptin levels in rats with induced
Toxoplasma gondii infection. Bratisl Lek Listy 2012; 113(2): 67-69.
[PMID: 22394033]; [DOL: 10.4149/BLL_2012_016]

Reeves GM, Mazaheri S, Snitker S, Langenberg P, Giegling I,
Hartmann AM, Konte B, Friedl M, Okusaga O, Groer MW, Mangge
H, Weghuber D, Allison DB, Rujescu D, Postolache TT. A positive
association between T. gondii seropositivity and obesity. Frontiers
Publ Health 2013; 1: art. ID 73. [PMID: 24400300]; [DOI: 10.3389/
fpubh.2013.00073]

Van Dielen FM, van't Veer FMC, Schols AM, Soeters AM, Buurman
WA, Greve JW. Increased leptin concentrations correlate with
increased concentrations of inflammatory markers in morbidly
obese individuals. Int ] Obese Relat Metab Disord 2001; 25(12):
1759-1766. [PMID: 11781755]; [DOI: 10.1038/sj.ij0.0801825]
Aygun AD, Gungor S, Ustundag B, Gurgoze MK, Sen Y.
Proinflammatory cytokines and leptin are increased in serum of
prepubertal obese children. Mediat Inflamm 2005; 3: 180-183.
[PMID: 16106106]; [DOI: 10.1155/MI1.2005.180]

Kapiotis S, Holzer G, Schaller G, Haumer M, Widhalm D, Jilma B,
Roggla G, Wolzt M, Widhalm K, Wagner OF A proinflammatory
state is detectable in obese children and is accompanied by functional
and morphological vascular changes. Arterioscler Thromb Vasc Biol
2006; 26(11): 2541-2546. [PMID: 16973973]; [DOI: 10.1161/01.
ATW.0000245795.08.139.70]

Lord GM, Matarese G, Howard JK, Bloom SR, Lechler RI. Leptin
inhibits the anti-CD3-driven proliferation of peripheral blood T
cells but enhances the production of proinflammatory cytokines. J
Leukoc Biol 2002; 72: 330-338.

Asensio CS, Arsenijevic D, Lehr L, Giacobino JP, Muzzin P, Rohner-
Jeanrenaud E Effects of leptin on energy metabolism in beta-less
mice. Int ] Obes (Lond) 2008; 32(6): 936-942. [PMID: 18283283];
[DOI: 10,1038/ij0.2008.13]

Zhu W, Cheng KKY, Vanhoutte PM, Lam KSL, Xu A. Vascular effects
of adiponectin: molecular mechanisms and potential therapeutic
intervention. Clin Sci (Lond) 2008; 114(5): 361-374. [DOI: 10.1042/
CS20070347]

Xu A, Vanhoutte PM. Adiponectin and adipocyte fatty acid binding
protein in the pathogenesis of cardiovascular disease. Am ] Physiol
Heart Circ Physiol 2012; 302: H1231-H1240. [DOI: 10.1152/
ajpheart.00765.2011]

Yoon MJ, Lee GY, Chung JJ, Ahn YH, Hong SH, Kim JB. Adiponectin
increases fatty acid oxidation in skeletal muscle cells by sequential
activation of AMP-activated protein kinase, p38 mitogen-activated
protein kinase, and peroxisome proliferator-activated receptor 1.
Diabetes 2006; 55(9): 2562-2570. [PMID: 16936205]; [DOI: 10.2337/
db05-1322]

Napoli R, Guardasole V, Zarra E, D'Anna C, De Sena A, Lupoli GA,
Oliviero U, Matarazzo M, Lupoli G, Sacca L: Impaired endothelial-
and nonendothelial-mediated vasodilation in patients with acute or
chronic hypothyroidism. Clin Endocrinol (Oxf.) 2010; 72(1): 107-
111. [DOI: 10.1111/j.1365-2265.2009.03609.x]

www.clinicalmedicinecr.com

Page 39 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

386.

387.

388.

389.

390.

391.

392.

393.

394.

395.

396.

397.

398.

399.

400.

401.

402.

Cartwright MJ, Grajewski AL, Friedberg ML, Anderson DR, Richards
DW: Immune-related disease and normal-tension glaucoma. A case-
control study. Arch Ophthalmol 1992; 110: 500-502.

Shagan BP, Friedman SA: Raynaud's phenomenon and thyroid
deficiency. Arch Intern Med 1980; 140(6): 832-833. [PMID: 7387277]
Nielsen SL, Parving HH, Hansen JE. Myxoedema and Raynaud's
phenomenon. Acta Endocrinol (Copenh) 1982; 101(1): 32-34.
[PMID: 7124291]; [DOI: 10.1530/acta.0.1010032]

Batthish M, Costigan C, Killeen OG. Raynaud’s phenomenon as
a presenting feature of hypothyroidism in an 11-year-old girl. J
Rheumatol 2009; 36: 1. [DOI: 10.3899/jrheum.080678]

Kim Y, Tag HS, Kim GT, Lee SG, Park EK, Park JH, Kweon S, Yang
SI, Kim JH. Case of Raynaud syndrome after the use of methimazole.
J Rheum Dis 2018; 25(3): 203-206. [DOTI: 10.4078/jrd.2018.25.3.203]
Stahl W, Kaneda Y. Impaired thyroid function in murine
toxoplasmosis. Parasitology 1998; 117 ( Pt 3): 217-222. [PMID:
9774785]

Dubey JP, Newell TK, Verma SK, Calero-Bernal R, Stevens EL.
Toxoplasma gondii infection in llama (Llama glama): acute visceral
disseminated lesions, diagnosis, and development of tissue cysts. J
Parasitol 2014; 100(3): 288-294. [DOI: 10.1645/13-427.1]

Liu DC, Lin CS. Seshan V. [AIDS complicated with disseminated
toxoplasmosis: a pathological study of 9 autopsy cases]. Zhonghua
Bing Li Xue Za Zhi 1994; 23(3): 166-169. [PMID: 7954957]
Kristensen B. Regulatory B and T cell responses in patients with
autoimmune thyroid disease and healthy controls. Danish Med ]
2016; 63(2): B5177. [PMID: 26836805]

Kivity S, Agmon-Levin N, Zisappl M, Shapira Y, Nagy EV, Danko K,
Szekanecz Z, Langevitz P, Shoenfeld Y. Vitamin D and autoimmune
thyroid diseases. Cell Mol Immunol 2011; 8: 243-247. [DOL:
10.1038/cmi.2010.73]

Asman P. Ophthalmological evaluation in thyroid-associated
ophthalmopathy. Acta Ophthalmol Scand 2003: 81(5): 437-448.
[PMID: 14510789]; [DOI: 10.1034/j.1600-0420.2004,00147 .x]

Choi YH, Chung JH, Bae SW, Lee WH, Jeong EM, Kang MG, Kim
BJ, Kim KW, Park JE: Severe coronary artery spasm can be associated
with hyperthyroidism. Coron Artery Dis 2005, 16(3): 135-139.
[PMID: 15818081]; [DOI: 10.1097/00019501-200505000-0001]
DeTommasi A, Rogge S, Houghton JL: Refractory vasomotor angina
in subclinical hyperthyroidism demonstrating focal and segmental
coronary vasoconstriction. J Invasive Cardiol 2003, 15(5): 289-292.
[PMID: 12730640]

Hiasa Y, Ishida T, Aihara T, Bando M, Nakai Y, Kataoka Y, Mori H:
Acute myocardial infarction due to coronary spasm associated with
L-thyroxine therapy. Clin Cardiol 1989;12: 61-63. [clc.4960120310]
Pelajo CE, Lopez-Benitez J, Miller LC. Vitamin D and autoimmune
rheumatic disorders. Autoimmune Rev 2010; 9(7): 507-510. [PMID:
20146942]; [DOI: 10.1016/j.autrev.2010.02.011]

Ghaffarifar F, Pour MA, Sharifi Z, Asl AD, Al-Kawaz E.The effect
of vitamin D3 alone and mixed with IFN-y on tachyzoites of
Toxoplasma gondii (RH strain) proliferation and nitric oxide (NO)
production in infected macrophages of BALB/C mice. Iranian J
Parasitol 2010; 5: 48-56. [PMID: 22347255]

Rajapakse R, Lambert B, Andarawewa KL, Rajapakse RP, Abu-Bacar
A, Marcelin L, Candolfi E. 1,25(OH)2D3 inhibits in vitro and in vivo
intracellular growth of apicomplexan parasite Toxoplasma. ] Steroid
Biochem Mol Biol 2007; 103(3-5): 811-814. [PMID: 17270431];
[DOI: 10.1016/j.jsbmb.2006.12.058]

403.

404.

405.

406.

407.

408.

409.

410.

411.

412.

413.

414.

415.

Rajapakse R, Mousli M, Pfaff AW, Uring-Lambert B, Marcellin
I, Bronner C, Jeanblanc M, Villard O, Letscher-Bru V, Klein JP,
Candolfi E. 1,25-Dihydroxyvitamin D3 induces splenocyte apoptosis
and enhances BALB/c mice sensitivity to toxoplasmosis. ] Steroid
Biochem Mol Biol 2005; 96(2): 179-185. [PMID: 15939587]; [DOI:
10.1016/j.jsbmb.2005.03.002]

Piekarska M, Maksymowicz M, Kasperski R, Pikulicka A, Pacek
K. The correlation between vitamin D and autoimmune thyroid
function - short review. ] Education Health Sport 2021; 11(9): 401-
408. [DOI: 10.12775/JEHS.2021.11.09.051]

Bizzaro G, Shoenfeld Y. Vitamin D and thyroid autoimmune
diseases: the known and the obscure. Immunol Res 2015; 61(1-2):
107-109. [PMID: 25403697]; [DOL: 10.1007/s12024-014-6591-3]
Koehler VE Filmann N, Mann WA. Vitamin D status and thyroid
autoantibodies in autoimmune thyroiditis. Horm Metab Res 2019;
51(12): 792-797. [PMID: 31766063]; [DOI: 101055/a-1023-4181]
Bizzaro G, Shoenfeld Y. Vitamin D and autoimmune thyroid
diseases: facts and unresolved questions. Immunol Res 2015; 61(1-
2): 46-52. [PMID: 25403697]; [DOI: 10.1007/s12026-014-8591-3]
Alvarado-Esquivel C, Salcedo-Jaqueza M, Sanchez-Anguiano
LE Hernandez-Tinoco ], Rabago-Sanchez E, Beristain-Garcia I,
Liesenfelde O, Estrada-Martinez S, Perez-Alamos AR, Alvarado-
Soto E. Association between Toxoplasma gondii exposure and heart
disease: A case-control study. ] Clin Med Res 2016; 8(5): 402-409.
[DOT: 10.14740/jocmr2525w]016;8(5):402-409

Alvarado-Esquivel C, Sifuentes-Alvarez A, Narro-Duarte SG,
Estrada-Martinez S, Diaz-Garcia JH, Liesenfeld O, Martinez-
Garcia SA, Canales-Molina A. Seroepidemiology of Toxoplasma
gondii infection in pregnant women in a public hospital in northern
Mexico. BMC Infect Dis 2006; 6: 113. [DOI: 10.1186/1471-2334-6-
113]

Campos RAF, Alvarado-Esquivel C, Olivas E. Low seroprevalence of
Toxoplasma gondii IgG and IgM antibodies in pregnant women of
northern Durango, Mexico. Res Square 2019; 1-13. [DOI: 10.21203/
rs.2.13146/v1]

Alvarado-Esquivel C, Rico-Almochantaf YR, Hernandez-Tinoco
J, Quinones-Canales G, Sanchez-Anguiano LF, Torres-Gonzélez
J, Ramirez-Valles EG, Minjarez-Veloz A. Toxoplasma gondii
exposure and epilepsy: A matched case-control study in a public
hospital in northern Mexico. SAGE Open Med 2018; 6: 1-6. [DOL:
10.1177/2050312118767767]

Mendoza-Larios LA, Garcia-Dolores F, Sanchez-Anguiano LE
Hernandez-Tinoco ], Alvarado-Esquivel C. Association between
suicide and Toxoplasma gondii seropositivity. Pathogens 2021; 10:
1094. [DOI: 10.3390/pathogens10091094]

Alvarado-Esquivel C, Estrada- Martinez S, Pérez-Alamos AR.
A case-control seroprevalence study on the association between
Toxoplasma gondii infection and bipolar disorder. Front Psychiatry
2019; 10: 766. [DOI: 10.3389/fpsyt.2019.00766]

Alvarado-Esquivel C, Mercado-Suarez MF, Rodriguez-Briones A,
Fallad-Torres L, Ayala-Ayala JO, Nevarez-Piedra L], Duran-Morales
E, Estrada-Martinez S, Liesenfeld O, Marquez-Conde JA, Martinez-
Garcia SA. Seroepidemiology of infection with Toxoplasma gondii in
healthy blood donors of Durango, Mexico. BMC Infect Dis 2007; 7:
75. [DOL: 10.1186/1471-2334-7-75]

Alvarado-Esquivel C, Estrada-Martinez S, Liesenfeld O. Toxoplasma
gondii infection in workers occupationally exposed to unwashed raw
fruits and vegetables: a case-control seroprevalence study. Parasites
Vectors 2011 ; 4: 235. [DOI : doi:10.1186/1756-3305-4-235]

www.clinicalmedicinecr.com

Page 40 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

416.

417.

418.

419.

420.

421.

422.

423.

423A.

424.

425.

426.

427.

428.

429..

430.

431.

Palmer KT, Griffin MJ, Syddall HE, Pannett B, Cooper C, Coggon
D. Raynaud's phenomenon, vibration induced white finger, and
difficulties in hearing. Occup Environ Med 2002; 59(9): 640-642.
[PMID: 12205240]; [DOI: 10.1136/0em.59.9.640]

Lee H, Whitman GT, Lim JG, Yi SD, Cho YW, Ying S, Baloh RW.
Hearing symptoms in migrainous infarction. Arch Neurol 2003;
60(1): 113-116. [DOI: 10.1001/archneur.60.1.1134]

Scherer EQ, Wangemann P. ETA receptors in the gerbil spiral
modiolar artery. Adv Otorhinolaryngol 2002; 59: 58-65. [PMID:
11885662]; [DOL: 10.1159/000059236]

Erb C, Preyer S, Thiel HJ. [Ophthalmologic findings in patients with
sudden deafness]. Ophthalmologe 1996; 93(4): 433-439. [PMID:
8963143]

Rance G, O'Hare E O'Leary S, Starr A, Ly A, Cheng B, Tomlin D,
Graydon K, Chisari D, Trounce I, Crowston J. Auditory processing
deficits in individuals with primary open-angle glaucoma. Int J
Audiol 2012; 51(1): 10-15. [DOI: 10.3109/14992027.2011.609185]
Pache M, Flammer J. A sick eye in a sick body? Systemic findings
in patients with primary open-angle glaucoma. Surv Ophthalmol
2006; 51(3): 179-212. [PMID: 16644363]; [DOI: 10.1016/j.
survophthal.2006.02.008]

Chien HW, Wu PH, Wang K, Sun CC, Huang JY, Yang SE Chen-
H-C, Lee CY. Increased incidence of glaucoma in sensorineural
hearing loss: a population-based cohort study. Int ] Environ Res
Public Health 2019; 16(16): 2907. [DOI: 10.3390/ijerph16162907]
Loiselle AR, Neustaeter A, de Kleine E, van Dijk P, Jansonius HM.
Associations between tinnitus and glaucoma suggest a common
mechanism: A clinical and population-based study. Hearing Res
2020; 386: 107862. [DOI: 10.1016/j.heares.2019.107862]

Kuang T-M, Xirasagar S, Cheng Y-F, Kuo N-W, Lin H-C. Association
of primary open-angle glaucoma with tinnitus: A Nationwide
Population-Based Study. ] Glaucoma 2022; 31(4): 224-227. [DOL:
https://doi.org/10.1097/1JG.0000000000002001]

Fukushima H, Cureoglu S, Schachern PA, Kusunoki T, Oktay ME,
Fukushima N. Cochlear changes in patients with type 1 diabetes
mellitus. Otolaryngol Head Neck Surg 2005; 133(1): 100-106.
[PMID: 16025061]; [DOI: 10.1016/j.0tohns.2005.02.004(
Kazmierczak H, Doroszewska G. Metabolic disorders in vertigo,
tinnitus, and hearing loss. Int Tinnitus J 2001; 7(1): 54-58. [PMID:
14964957]

Konieczka K, Gugleta K. Glaukom; Hans Huber: Berlin, Germany,
2015.

Konieczka K, Flammer J. Phenomenology and clinical relevance of
the Flammer syndrome. Klin Monbl Augenheilkd 2016; 233(12):
1331-1336. [PMID: 27984835]; [DOI: 10.1055/5-0042-118881]
Thompson AJ, Griffin MJ: Effect of the magnitude and frequency
of hand-transmitted vibration on finger blood flow during and after
exposure to vibration. Int Arch Occup Environ Health 2009; 82(9):
1151-1162. [PMID: 19308442]

Nilsson T, Wahlstrém J, Burstrom L. Hand-arm vibration and the
risk of vascular and neurological diseases - A systematic review and
meta-analysis. PLoS ONE 2017; 12(7): €0180795. [DOI: 10.1371/
journal.pone.0180795]

Katholm M, Johnsen NJ, Siim C, Willumsen L. Bilateral sudden
deafness and acute acquired toxoplasmosis. ] Laryngol Otol
1991; 105(2): 115-118. [PMID: 2013720]; [DOI 10.1017/
$0022215100115099]

Schlottmann A, Kleemann D, Kranz K, Schmal G. [Sudden
deafness and increased toxoplasmosis IgM titer]. Laryngo-Rhino-
Otol 1996; 75(11): 687-690. [PMID: 9063838]; [DOI: 10.1055/s-
2007-997658]

432.

433.

434.

435.

436.

437.

438.

439.

440.

441.

442.

443.

444.

445.

446.

447.

Cadoni G, Agostino S, Scipione S, Ippolito S, Caselli A, Marchese R,
Paludetti G. Sudden sensorineural hearing loss: Our experience in
diagnosis, treatment, and outcome. ] Otolaryngol 2005; 34: 395-401.
[PMID: 16343399]; [DOL: 10.2310/7070.2005.34606]

Noorbakhsh S, Memari F, Farhadi M, Tabatabaei A. Sensorineural
hearing loss due to Toxoplasma gondii in children: a case-control
study. Clin Otolaryngol 2008; 33(3): 269-273. [PMID: 18559038];
[DOI: 10.1111/j.1749-4486.2008.01687 x]

Noorbakhsh S, Farhadi M, Daneshi A, Tabatabaei A, Jomeh
EH, Ghavami Y. Associations between antibodies against the
endothelial cell and T. gondii; cytomegalovirus in serum of children
with cochlear implant surgery. J AIDS Clin Res 2013; 4: 3. [DOL
10.4172/2155-6113.1000197]

al Muhaimeed H. Prevalence of sensorineural hearing loss due to
toxoplasmosis in Saudi children: a hospital based study. Int ] Pediatr
Otorhinolaryngol 1996; 34(1-2): 1-8. [PMID: 8770668]; [DOI:
10.1016/0165-5876(95)01223-0]

Andrade GM, Resende LM, Goulart EM, Siqueira AL, Vitor RW,
Januario JN. Hearing loss in congenital toxoplasmosis detected by
newborn screening. Braz ] Otorhinolaryngol 2008; 74(1): 21-28.
[PMID: 1839]; [DOI: 10.1016/51808-8694(15)30746-1]

de Castro Corréa C, Maximino LP, Weber SA. Hearing disorders
in congenital toxoplasmosis: a literature review. Int Arch
Otorhinolaryngol 2018; 22(3): 330-333. [PMID: 29983776]; [DOI:
10.1055/s-0037-1605377]

Zanetti FR, Plester D, Klein R, Bursa-Zanetti Z, Berg PA. Anti-
laminin antibodies in inner ear diseases: a potential marker for
infectious and post-infectious processes. Arch Otorhinolaryngol
1989; 246(2): 100-104. [PMID: 2730416]; [DOI: 10.1007/
BF00457463]

Florea F, Koch M, Hashimoto T, Sitaru C. Autoimmunity against
laminins. Clin Immunol 2016; 170: 39-52. [PMID: 27464450]; [DOI:
10.1016/j.j.clim.2016.-7.021]

Gickler A, Eickelmann AK, Brors D, Dazert S, Epplen J T, Kunstmann
E. Positive family history of idiopathic sudden sensorineural hearing
loss. Eur Arch Otorhinolaryngol 2010; 267(12): 1843-1848. [PMID:
20593290]; [DOI: 10.1007/s00405-010-1310-3]

Mwanza JC, Tulenko SE, Barton K, Herndon LW, Mathenge E, Hall
A, Kim HY, Hay-Smith G, Budenz DL. Eight-year incidence of open-
angle glaucoma in the Tema eye survey. Ophthalmology 2019; 126:
372-380. [PMID: 30316889]; [DOI: 10.1016/j.0phthal.2018.10.016]
Hinze-Selch D, Daubener W, Erdag S, Wilms S. The diagnosis of a
personality disorder increases the likelihood for seropositivity to
Toxoplasma gondii in psychiatric patients. Folia Parasitol (Praha)
2010; 57(2): 129-135]; [PMID: 20608475]

Ourth DD. Toxoplasma gondii associated with human cataracts. Br |
Exp Path 1971; 52(3): 276-279. [PMID: 4933118)

Mahalaxmi B, Therese KL, Shyamala G, Devipriya V, Madhavan HN.
Toxoplasma gondii detection by nested polymerase chain reaction in
lens aspirate and peripheral blood leukocyte in congenital cataract
patients. Curr Eye Res 2007; 32(7-8): 653-657. [PMID: 17852189];
[DOI: 10.1080/02713680701471123]

Hsieh YC, Chang CH, Tsai YY, Lin CL, Ng T'Y, Chiang CC. Increased
risk of tinnitus in patients with early-onset cataracts: a nationwide
population-based case-control study. BMC Ophthalmol 2020; 20:
230. [DOLI: 10.1186/512886-020-01497-8]

Han BI, Lee HW, Kim TY, Lim JS, Shin KS. Tinnitus: characteristics,
causes, mechanisms, and treatments. ] Clin Neurol 2009; 5(1): 11-19.
[PMID: 19513328]; [DOI: 10.3988/jcm.2009.5.1.11]

Langguth B. A review of tinnitus symptoms beyond ‘ringing in the
ears": a call to action. Curr Med Res Opin 2011; 27(8): 1635-1643.
[PMID: 21699365]; [DOL: 10.1185/03007995.2011.595781]

www.clinicalmedicinecr.com

Page 41 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

448.

449.

450.

451.

452.

453.

454.

455.

456.

457.

458.

459.

460.

Baguley D, McFerran D, Hall D.Tinnitus. Lancet 2013;
382(9904):1600-1607. [PMID: 23827090]; [DOI: 10.1016/S0140-
6736(13)60142-7]

Neri S, Signorelli S, Pulvirenti D, Mauceri B, Cilio D, Bordonaro
E Abate G, Interlandi D, Misseri M, Ignaccolo L, Savastano M,
Azzolina R, Grillo C, Messina A, Serra A, Tsami A. Oxidative
stress, nitric oxide, endothelial dysfunction and tinnitus. Free
Radic Res 2006; 40(6): 615-618. [PMID: 16753839]; [DOL:
10.1080/10715760600623825]

Al-Kuraishy HM, Al-Kuraishy AH, Al-Windy S, Al-Gareeb AL
Toxoplasmosis and risk of endothelial dysfunction: role of oxidative
stress and proinflammatory mediators. Arch Clin Infect Dis 2019;
14(6): €95563. [DOL: 0.581/archcid.95563]

Jafari M, Salehi M, Shirbazou S, Abasian L, Talebi-Meymand E
Evaluation of gender-related differences in response to oxidative
stress in Toxoplasma gondii positive serum. Ann Milit Health Res
2014; 12(2): 64-69. [P-ISSN: 2383-1960]

Pettersson H, Burstrom L, Nilsson T. Raynaud's phenomenon
among men and women with noise-induced hearing loss in relation
to vibration exposure. Noise Health 2014; 16(69): 89-94. [PMID:
24804712]; [DOI: 10.4103/1463-1741.132087]

Flegr J, Havlicek ], Kodym P, Maly M, Smahel Z. Increased risk of
traffic accidents in subjects with latent toxoplasmosis: a retrospective
case-control study. BMC Infect Dis 2002; 2: 11. [PMID: 12095427];
[DOI: 10.1186/1471-2334-2-11]

Yereli K, Balcioglu IC, Ozbilgin A. Is Toxoplasma gondii a potential
risk for traffic accidents in Turkey? Forensic Sci Int 2006; 163(1-2):
34-37. [PMID: 16332418]; [DOI: 10.1016/j. forsciint.2005.11.002]
Kocazeybek B, Oner YA, Turksoy R, Babur C, Cakan H, Sahip N,
Unal A, Ozaslan A, Kilic S, Saribas S, Aslan M, Taylan A, Koc S,
Dirican A, Uner HB, Oz V, Ertekin C, Kucukbasmaci O, Torun MM.
Higher prevalence of toxoplasmosis in victims of traffic accidents
suggest increased risk of traffic accident in Toxoplasma-infected
inhabitants of Istanbul and its suburbs. Forensic Sci Int 2009; 187(1-
3): 103-108. [DOI: 10.1016/j.forsciint.2009.03.007]

Flegr J, Klose J, Novotna M, Berenreitterovd M, Havlicek J: Increased
incidence of traffic accidents in Toxoplasma-infected military
drivers and protective effect RhD molecule revealed by a large-
scale prospective cohort study. BMC Infect Dis 2009, 9: 72. [DOL:
10.1186/1471-2334-9-72]

Huang YS, Koo M, Chen JC, Hwang JH. The association between
tinnitus and the risk of ischemic cerebrovascular disease in young
and middle-aged patients: A secondary case-control analysis of a
nationwide, population-based health claims database. PLoS ONE
20175 12(11): e0187474. [DOI: 10.1371/journal.pone.0187474]
Bayraktar C, Tasolar S. Relationship between increased carotid
artery stiffness and idiopathic subjective tinnitus. Eur Arch
Otorhinolaryngol. 2017; 274(5): 2125-2130. [PMID: 28062999];
[DOLI: 10.1007/s00405-016-4440-4]

van Sloten TT, Sedaghat S, Laurent S, London GM, Pannier B, Ikram
MA, Kavousi M, Mattau-Raso F, Boutouyrie P, Stehouwer CDA.
Carotid stiffness is associated with incident stroke: a systematic
review and individual participant data meta-analysis. ] Am Coll
Cardiol. 2015; 66(19): 2116-2125. [PMID: 26541923]; [DOI:
10.1016/j.jacc.2015.08.888]

Mazurek B, Haupt H, Georgiewa P, Klapp BF, Reisshauer A. A model
of peripherally developing hearing loss and tinnitus based on the
role of hypoxia and ischemia. Med Hypotheses 2006; 67(4): 892-899.
[PMID: 16757123]; [DOI: 10.1016/j.mehy.2006.03.040]

461.

462.

463.

464.

465.

466.

466A.

467.

468.

469.

470.

471.

472.

473.

474.

475.

Hwang JH, Chang NC, Chen JC, Chan YC. Expression of antioxidant
genes in the mouse cochlea and brain in salicylate-induced tinnitus
and effect of treatment with Spirulina platensis water extract.
Audiol Neurootol 2015; 20(5): 322-329. [PMID: 26277928]; [DOL:
10.1159/000381934]

Hwang JH, Chan YC. Expressions of ion co-transporter genes in
salicylate-induced tinnitus and treatment effects with spirulina.
BMC Neurology. 2016; 16: 159. [PMID: 27590453]; [DOI: 10.1186/
$12883-016-0682-4]

Choi EJ, Yun Y, Yoo S, Kim KS, Park JS, Choi I. Autonomic
conditions in tinnitus and implications for Korean medicine. Evid
Based Complement Alternat Med 2013; 2013: 402585. [PMID:
24023574]; [DOLI: 10.1155/2013/402585]

Pearce BD, Bracher A, Jones JL, Kruszon-Moran D. Viral and
parasitic pathogen burden and the association with stroke in a
population-based cohort. Int J Stroke 2018; 13(5): 481-495. [DOL:
10.1177/1747493017729269]

Porter SB, Sande MA. Toxoplasmosis of the central nervous system
in the acquired immunodeficiency syndrome. N Engl ] Med 1992;
327:1643-1648.

Philip-Ephraim EE, Charidimou A, Williams E, Kajogbola G. Stroke-
Like Presentation of cerebral toxoplasmosis: two HIV-infected cases.
Cerebrovasc Dis Extra 2015; 5: 28-30. [DOI: 10.1159/000375180]
Dejana E, Orsenigo F, Lampugnani MG. The role of adherens
junctions and VE-cadherin in the control of vascular permeability.
J Cell Sci 2008; 121(Pt 13): 2115-2122. [PMID: 18565824]; [DOL:
10.1242/jcs.017897]

Gavard J. Endothelial permeability and VE-cadherin. A wacky
comradeship. Cell Adhesion Migration 2013; 7(6): 455-461. [DOL:
10.4161/cam.27330]

Disanza A, Steffen A, Hertzog M, Frittoli E, Rottner K, Scita G. Actin
polymerization machinery: the finish line of signaling networks, the
starting point of cellular movement. Cell Mol Life Sci 2005; 62:955-
970. [DOI: 10.1007/s00018-004-4472-6]

Patterson CE, Lum H. Update on pulmonary edema: the role and
regulation of endothelial barrier function. Endothelium 2001; 8: 75-
105. [DOI: 10.3197/10623320109165319]

Garcia-Ponce A, Citalan-Madrid AF, Velazquez-Avila M, Vargas-
Robles H, Schnoor M. The role of actin-binding proteins in the
control of endothelial barrier integrity. Thromb Haemost 2015; 113:
20-36. [DOL: 10.1160/TH14-04-0298]

Barry AK, Wang N, Leckband DE. Local VE-cadherin
mechanotransduction  triggers long-ranged remodeling of
endothelial monolayers. J Cell Sci 2015; 128: 1341-1351. [DOL:
10.1242/jcs.159954]

Girard PR, Nerem RM.. Shear stress modulates endothelial cell
morphology and F-actin organization through the regulation of
focal adhesion-associated proteins. J Cell Physiol 1995; 163: 179-
193. [DOLI: 10.1002/jcp.10411630121]

Noria S, Xu F, McCue S, Jones M, Gotlieb Al Langille BL. Assembly
and reorientation of stress fibers drives morphological changes to
endothelial cells exposed to shear stress. Am ] Pathol 2004; 164:
1211-1223. [DOI: 10.1016/50002-9440(10)63209-9]

Halder G, Dupont S, Piccolo S.. Transduction of mechanical and
cytoskeletal cues by YAP and TAZ. Nat Rev Mol Cell Biol 2012; 13:
591- 600. [DOI: 10.1038/nrm3416]

Golubnitschaja O, Debald M, Yeghiazaryan K, Kuhn W, Pesta M,
Costigliola V, Grech G. Breast cancer epidemic in the early 21st
century: evaluation of risk factors, cumulative questionnaires and
recommendations for preventive measures. Tumour Biol 2016;
37(10): 12941-12957. [DOI: 10.1007/513277-016-5168-x.

www.clinicalmedicinecr.com

Page 42 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

476.

477.

478.

479.

480.

481.

482.

483.

484.

485.

486.

487.

488.

489.

490.

491.

Polivka J Jr, Kralickova M, Polivka J, Kaiser C, Kuhn W,
Golubnitschaja O. Mystery of the brain metastatic disease in breast
cancer patients: improved patient stratification, disease prediction
and targeted prevention on the horizon? EPMA ] 2017; 8: 119-127.
[DOI 10.1007/s13167-017-0087-5]

Lin NU, Bellon JR, Winer EP. CNS metastases in breast cancer. |
Clin Oncol ] Am Soc Clin Oncol 2004; 22(17): 3608-3617. [[PMID:
15337811]; [DOL: 10.1200/JCO.2004.01.175]

Chang EL, Lo S. Diagnosis and management of central nervous
system metastases from breast cancer. Oncologist 2003; 8(5): 398-
410. [PMID: 14530493]; [DOI: 10.1634/theoncologist.8-5-398]
Feng Y, Spezia M, Huang S, Yuan C, Zeng Z, Zhang L, Ji X, liu W,
Huang B, Luo W, Liu B, Lei Y, Du S, Vuppalapati A, Luu HH, Haydon
RC, He T-C, Ren G. Breast cancer development and progression:
Risk factors, cancer stem cells, signaling pathways, genomics, and
molecular pathogenesis. Genes Dis 2018; 5: 77¢106. [DOI: 10.1016/j.
gendis.2018.05.001]

Mishra S, Sharma DC, Sharma P. Studies of biochemical parameters
in breast cancer with and without metastasis. Indian J Clin Biochem
2004; 19(1): 71-75. [DOI: 10.1007/BF02872394]

Albuquerque KV, Price MR, Badley RA, Jonrup I, Pearson D, Blamey
RW, Robertson JE. Pre-treatment serum levels of tumour markers in
metastatic breast cancer: a prospective assessment of their role in
predicting response to therapy and survival. Eur J Surg Oncol 1995;
21 (5): 504-509. [DOL: 10.1016/S0748-7983(95)96935-7]

Letiagin VP, Vysotskaia IV. Tumor marker CE A, CA 15-3, MCA, TPA,
ferritin and PTH in the diagnosis and monitoring of primary breast
cancer. Vestin Ross Akad Med Nauk 1995; 4: 10-14. [PMID: 7780332]
Kokocinska D, Widala E, Donocik J, Nolewajka E. The value of
evaluating tumor markers: CA15-3 and ferritin in blood serum of
patients grouped as “high risk” for breast cancer. Przegl Lek 1999;
56(10): 664-667. [PMID: 10695382]

Kher A, Moghe G, Deshpande A. Significance of serum ferritin and
lactate dehydrogenase in benign and malignant disease of breast.
Indian J Pathol Microbiol 1997; 40 (3): 321-326. [PMID: 9354001]
Elliott RL, Elliott MC, Wang F, Head JE Breast carcinoma and
the role of iron metabolism. A cytochemical tissue, culture, and
ultrastructural study. Ann NY Acad Sci 1993; 698: 159-166. [PMID:
8279755]; [DOI: 10.1111/j.1749-6632.1993.tb17204.x]

Dimier IH, Bout DT. Interferon-gamma-activated primary entero-
cytes inhibit Toxoplasma gondii replication: a role for intracellular
iron. Immunology 1998; 94(4): 488-495. [PMID: 9767436]

Gail M, Gross U, Bohne W. Transferrin receptor induction in
Toxoplasma gondii-infected HFF is associated with increased
iron-responsive protein 1 activity and is mediated by secreted fac-
tors. Parasitol Res 2004; 94(3): 233-239. [PMID: 5349772]; [DOLI:
10.1007/s00436-004-1209-2]

Watts RN, Richardson DR. The mechanism of nitrogen monoxide
(NO)-mediated iron mobilization from cells. NO intercepts iron
before incorporation into ferritin and indirectly mobilizes iron from
ferritin in a glutathione-dependent manner. Eur ] Biochem 2002;
269(14): 3383-3392. [PMID: 12135476]

Turan E, Kilic S. Retrospective view of primary Raynaud's
phenomenon in childhood. Reumatol Clin 2019; 15(6): €92-e95.
[DOI: 10.1016/j.reumae.2017.12.007]

Weiss G. Iron, infection and anemia - a classical triad. Wien Klin
Wochenschr 2000; 114(10-11): 357-367. [PMID: 12708088]
Semenza GL, Jiang BH, Leung SW, Passantino R, Concordet JP, Maire
P, Giallongo A. Hypoxia response elements in the aldolase A, enolase 1,
and lactate dehydrogenase A gene promoters contain essential binding
sites for hypoxia-inducible factor 1. ] Biol Chem 1996; 271(51): 32529-
32537. [PMID: 8955077]; [DOI: 10.1074/jbc.271.51.32529]

492.

493.

494.

495.

496.

497.

498.

499.

500.

501.

502.

503.

504.

505.

506.

507.

Feng Y, Xiong Y, Qiao T, Li X, Jia L, Han Y. Lactate dehydrogenase
A: A key player in carcinogenesis and potential target in cancer
therapy. Cancer Med 2018; 7: 6124-6136. [DOI: 10.1002/cam4.1820]
Urbanska K, Orzechowski A. Unappreciated role of LDHA and
LDHB to control apoptosis and autophagy in tumor cells. Int ] Mol
Sci 2019; 20: 2085. [DOI : 10.3390/ijms20092085]

Schwab LP, Peacock DL, Majumdar D, Ingels JE, Jensen LC, Smith
KD, Cushing RC, Seagroves TN. Hypoxia-inducible factor la
promotes primary tumor growth and tumor-initiating cell activity
in breast cancer. Breast Cancer Res 2012; 14: R6. [DOI: 10.1186/
ber3087]

Liu Z, Semenza GL, Zhang H. Hypoxia-inducible factor 1 and breast
cancer metastasis. Biomed Biotechnol 2015 16(1): 32-43 [DOI:
10.1631/jzus.B1400221]

Hong Y, Suzuki S, Yatoh S, Mizutani M, Nakajima T, Bannai S,
Sato H, Soma M, Okuda Y, Yamada N. Effect of hypoxia on nitric
oxide production and its synthase gene expression in rat smooth
muscle cells. Biochem Biophys Res Commun 2000; 268(2): 329-332.
[PMID: 10679203]

Park DY, Han JC, Lee EJ, Kee C. Relationship between peripheral
vasospasm and visual field progression rates in patients with
normal-tension glaucoma with low-teen intraocular pressure. PLoS
ONE 2021; 16(4): €0250085. [DOI: 10.1371/journal.pone.0250085]
Mozaffarieh M, Grieshaber MC, Flammer J. Oxygen and blood flow:
players in the pathogenesis of glaucoma. Mol Vis 2008; 14: 224-233.
[PMID: 18334938]

Cox TR, Rumney RM, Schoof EM, Perryman L, Hoye AM, Agrawal
A, et al. The hypoxic cancer secretome induces premetastatic bone
lesions through lysyl oxidase. Nature 2015; 522(7554): 106-110.
[PMID: 26017313]; [DOI: 10.1038/nature14492]

Vanharanta S. A hypoxic ticket to the bone metastatic niche. Breast
Cancer Res 2015; 17(1): 122. [DOI: 10.1186/s13058-015-0635-7]
Advincula JJK, Iewida SYP, Cabanacan-Salibay C. Serologic
detection of Toxoplasma gondii infection in stray and household cats
and its hematologic evaluation. Sci Med 2010; 20(1): 76-82.

Lashari MH, Farooq U, Mubeen S, Hassan W, Azhar ME, Shahida S,
Khan M, Aslam S, Masood S, Anam M, Wajid A, Pervez MT, Akhtar
MS, Farooq AA, Zafar S, Nawaz M, Gulshan AB. Seroprevalence of
Toxoplasma gondii and associated hematological alterations in small
ruminants of D.G. Khan district of Southern Punjab, Pakistan. Arq
Bras Med Vet Zootec 2020; 72(5): 1698-1704. [DOI: 10.1590/1678-
4162-11723]

Zimmermann S, Hadaschik E, Dalpke A, Hassel JC, Ajzenberg D,
Tenner-Racz K, Lehners N, Kapaun A, Schnitzler P. Varicella-like
cutaneous toxoplasmosis in a patient with aplastic anemia. J Clin
Microbiol 2013; 51(4): 1341-1344. [DOL: 10.1128/JCM.02851-12]
Mohamed K. Hematological changes during chronic Toxoplasma
gondii infection in pregnant women in Makkah, Saudi Arabia. Am J
Infect Dis 2020; 16 (2): 36-39. [DOI: 10.3844/ajidsp.2020.36.39]
Gradas¢evi¢-Gubaljevi¢ J, Srabovié¢ N, Jevri¢-Causevi¢ A, Softi¢ A,
Rifatbegovi¢ A, Mujanovi¢-Mustedanagic¢ J, Dautovi¢ E, Smajlovi¢ A,
Mujagi¢ Z. Serum levels of oxidative stress marker malondialdehyde
in breast cancer patients in relation to pathohistological factors,
estrogen receptors, menopausal status, and age. ] Health Sci 2018;
8(3): 154-161. [DOI: https://doi.org/10.17532/jhsci.2018.263]
Al-Kuraishy AH, Al-Windy SD, Al-Kuraishy HM, Al-Gareeb AL
Endothelial dysfunction in acute acquired toxoplasmosis. Trop
Parasitol 2020; 10: 29-33. [DOI: 10.4103/tp.TP_26_19]

Beaman MH, Hunter CA, Remington JS. Enhancement of
intracellular replication of Toxoplasma gondii by IL-6. Interactions
with IFN-gamma and TNF-alpha. ] Immunol 1994; 153(10): 4583-
4587. [PMID: 7963530]

www.clinicalmedicinecr.com

Page 43 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

508.

509.

510.

512.

513.

514.

515.

516.

517.

518.

519.

520.

521.

522.

Fang Y, Tan Y, Zhang Y, Li J. [Effect of IL-6 on the multiplication
of Toxoplasma gondii]. Zhongguo Ji Sheng Chong Xue Yu Ji Sheng
Chong Bing Za Zhi 1999; 17(2): 106-108. [PMID: 12563793]
Golubnitschaja O. Feeling cold and other underestimated symptoms
in breast cancer: anecdotes or individual profiles for advanced
patient stratification? EPMA ] 2017; 8: 17-22. [DOI: 10.1007/
$13167-017-0086-6],

Mathes RW, Malone KE, Daling JR, Davis S, LucasSM, Porter PL,
Li CI. Migraine in postmenopausal women and the risk of invasive
breast cancer. Cancer Epidemiol iomarkers Prev 2008; 17(11): 3116-
3122. [DOI: 10.1158/1055-9965.EPI-08-0527]

Li CI, Mathes RW, Malone KE, Daling JR, Bernstein L, Marchbanks
PA, Strom BL, Simon MS, Press ME, Deapen D, Burkman RT, Folger
SG, McDonald JA, Spirtas R. Relationship between migraine history
and breast cancer risk among premenopausal and postmenopausal
women. Cancer Epidemiol Biomarkers Prev 2009; 8(7): 2030-2034.
[DOLI: 10.1158/1055-9965.EPI-09-0291]

Li CI, Mathes RW, Bluhm EC, Caan B, Cavanagh MF, Chlebowski
RT, Michael Y, O’Sullivan M]J, Stefanick ML, Prentice R. Migraine
history and breast cancer risk among postmenopausal women. J Clin
Oncol 2010; 28(6): 1005-1010. [DOI: 10.1200/JC0O.2009.25.0423]
Winter AC, Rexrode KM, Lee I-M, Buring JE, Tamimi RM, Kurth T.
Migraine and subsequent risk of breast cancer: a prospective cohort
study. Cancer Causes Control 2013; 24(1): 81-89. [DOI: 10.1200/
JCO.2009.25.0423]

Gramer G, Weber BH, Gramer E. Migraine and vasospasm in
glaucoma: Age-related evaluation of 2027 patients with glaucoma
or ocular hypertension. ] Ophthalmol Vis Sci 2015; 56: 7999-8007.
[DOL: 10.1167/iovs.15-17274]

Koseoglu E, Yazar S, Koc 1. Is Toxoplasma gondii a causal agent in
migraine? Am ] Med Sci 2009; 338: 120-122. [PMID: 19564786];
[DOI: 10.1097/MAJ.0b013e31819f8cac]

Jin SM, Noh CI, Yang SW, Bae EJ, Shin CH, Chung HR, Kim YY,
Yun YS. Endothelial dysfunction and microvascular complications
in type 1 diabetes mellitus. ] Korean Med Sci 2008; 23: 77-82. [DOI:
10.3346/jkms.2008.23.1.77]

Keymel S, Heinen Y, Balzer ], Rassaf T, Kelm M, Lauer T, Heiss
C. Characterization of macro- and microvascular function and
structure in patients with type 2 diabetes mellitus. Am J Cardiovasc
Dis 2011; 1(1): 68-75. [ISSN: 2160-200X/AJCD1104002]
Maldonado G, Guerrero R, Paredes C, Rios C. Nailfold capillaroscopy
in diabetes mellitus. Microvasc Res 2017; 112: 41-46. [PMID:
28274735]; [DOI: 10.1016/j.mvr.2017.03.001]

Lisco G, Cicco G, Cignarelli A, Garruti G, Laviola L, Giorgino F.
Computerized video-capillaroscopy alteration related to diabetes
mellitus and its complications. In: Thews O, LaManna ], Harrison
D (eds.) Oxygen Transport to Tissue XL. Adv Exp Med Biol 2018;
1072: 363-368. [PMID: 30178372]; [DOI: 10.1007/978-3-319-
91287-5_58]

Muck BR, Trotnow S, Egger H, Hommel G. Altered carbohydrate
metabolism in breast cancer and benign breast affections. Arch
Gynakol 1978;221(1): 83-91. [PMID: 989270]

Kankova S, Flegr ], Calda P. An elevated blood glucose level and
increased incidence of gestational diabetes mellitus in pregnant
women with latent toxoplasmosis. Folia Parasitol (Praha) 2015; 62:
056. [PMID: 26447941]; [DOI: 10.14411/p.2015.056]

Xu E Yang M, Xu Y, Wang L, Meng X, Xu T, Zhang T, Lu M, Zhug
H. Effect of Toxoplasma gondii infection on glucose metabolism in
the brain of pregnant rats. Int ] Mol Sci 2013; 14. [DOI: 10.3390/
ijms140x000x]

523.

524.

525.

526.

527.

528.

529.

530.

531.

532.

533.

534.

535.

536.

537.

Soltani S, Tavakoli S, Sabaghan M, Kahvaz MS, Pashmforosh M,
Foroutan M. The probable association between chronic Toxoplasma
gondii infection and type 1 and 2 diabetes mellitus: a case-control
study. Interdiscipl Persp Infect Dis 2021; art. ID 2508780. [DOI:
10.1155/2021/2508780]

Beshay EV, El-Refai SA, Helwa MA, Atia AF, Dawoud MM.
Toxoplasma gondii as a possible causative pathogen of type-1
diabetes mellitus: Evidence from case-control and experimental
studies. Exp Parasitol 2018; 188: 93-101. [PMID: 29627328]; [DOL:
10.1016/j.exppara.2018.04.007]

Li Y-X, Xin H, Zhang XY, Wei C-Y, Duan Y-H, Wang H-E, Niu H-T.
Toxoplasma gondii infection in diabetes mellitus patients in China:
seroprevalence, risk factors, and case-control sudies. BioMed Res Int
2018; art. ID 723739. [DOI: 10.1155/2018/4723739]

Sanders K, Fox BA, Bzik DJ. Attenuated Toxoplasma gondii therapy
of disseminated pancreatic cancer generates long-lasting immunity
to pancreatic cancer. Oncoimmunol 2016; 5(4): e1104447. [DOL: 10.
1080/2162402X.2015.1104447]

Xu L-Q, Yao L-], Jiang D, Zhou L-J, Chen M, Liao CM, Zou
W-H, Peng H-J. A uracil auxotroph Toxoplasma gondii exerting
immunomodulation to inhibit breast cancer growth and metastasis.
Parasites Vectors 2021; 14: 601. [DOI: 10.1186/s13071-021-05032-6]
Karl SR, Ballantine TV, Zaino R. Juvenile secretory carcinoma of the
breast. ] Pediatr Surg 1985; 20(4): 368-371. [PMID: 4045662]
Murphy JJ, Morzana S, Gow KW, Magee JE. Breast cancer in a 6-year-
old child. J Pediatr Surg 2000; 35(5): 765-767. [PMID: 10813345];
[DOLI: 10.1053/jpsu.2000.6064]

Terra Branco M, de Araujo Brito Buttros D, Carvalho-Pessoa E,
Lima Sobreira M, Yukie Nakano Schincariol C, et al. Atherosclerotic
disease and cardiovascular risk factors in postmenopausal breast
cancer survivors: a case-control study. Climacteric 2019; 9: 1-6.
[PMID: 30624095]; [DOI: 10.1080/13697137.2018.1551345]
Gonzaga LA, Silva de Paulo TR, Viezel ], Vanzella M, Freitas IF,
Vanderlei LC. Changes in cardiac autonomic modulation in women
with breast cancer using aromatase inhibitors and the relation with
biochemical variables. Arq Bras Cardiol 2019; 112(5): 555-563.
[DOLI: 10.5935/abc.20190036]

Lakoski SG, Jones LW, Krone RJ, Stein PK, Scott JM. Autonomic
dysfunction in early breast cancer: incidence, clinical importance,
and underlying mechanisms. Am Heart ] 2015 ; 170(2): 231-241.
[DOLI: 10.1016/j.ahj.2015.05.014]

Gallowitsch-Puerta M, Pavlov VA. Neuro-immune interactions via
the cholinergic anti-inflammatory pathway. Life Sci 2007; 80(24-25):
2325-2329. [DOI: 10.1016/j.1f5.2007.01.002]

Baig AM. Is there a cholinergic survival incentive for neurotropic
parasites in the brain. ACS Chem Neurosci 2017; 8: 2574-2577.
[DOLI: 10.1021/acschemneuro.7b00370]

Da Silva AS, Tonin AA, Thorstenberg ML, Leal DB, Fighera R, Flores
MM, et al. Relationship between butyrylcholinesterase activity and
liver injury in mice infected with Toxoplasma gondii. Pathol Res
Pract 2013; 209(2): 95-98. [PMID: 23313104]; [DOIL 10.1016/j.
prp.2012.10.007]

Prandota ]. Unexplained liver damage, cryptogenic liver cirrhosis,
and steatohepatitis may be caused by latent chronic toxoplasmosis. J
Gastroenterol Hepatol Res 2019; 8(2): 2824-2840. [DOI: 10.17554/j.
issn.2224-3992.2019.08.824]

Kawashima K, Fuji T. The Iymphocytic cholinergic system and its
contribution to the regulation of immune activity. Life Sci 2003;
74(6): 675-696. [PMID: 14654162]

www.clinicalmedicinecr.com

Page 44 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

538.

539.

540.

541.

542.

543.

544.

545.

546.

547.

548.

549.

550.

552.

Coppens I, Sinai AP, Joiner KA. Toxoplasma gondii exploits host low-
density lipoprotein receptor-mediated endocytosis for cholesterol
acquisition. J Cell Biol 2000; 149: 167-180. [PMID: 10747095];
[DOI: 10.1083/jcb.149.1.167]

Portugal LR, Fernandes LR, Pietra Pedroso VS, Santiago HC,
Gazzinelli RT, Alvarez-Leite JI. Influence of low-density lipoprotein
(LDL) receptor on lipid composition, inflammation and parasitism
during Toxoplasma gondii infection. Microbes Infect 2008; 10: 276-
284. [DOI: :10.1016/j.micinf.2007.12.001]

Coppens I Contribution of host lipids to Toxoplasma
pathogenesis. Cell Microbiol 2006; 8(1): 1-9. [DOI: 10.1111/j.1462-
5822.2005.00647 x]

Nelson ER, Chang C, McDonnell DP. Cholesterol and breast cancer
pathophysiology. Trends Endocrinol Metab 2014; 25(12): 649-655.
[DOI: 10.1016/j.tem.2014.10.001]

Nelson ER, Wardell SE, Jasper JS, Park S, Suchindran S, Howe MK,
Carver NJ, Pillai RV, Sullivan PM, Sondhi V, Umetani M, Geradts J,
McDonnell DP. 27-Hydroxycholesterol links hypercholesterolemia
and breast cancer pathophysiology. Science 2013; 342(6162): 1094-
1098. [DOI: 10.1126/science.1241908]

Hu J, La Vecchia C, de Groh M, Negri E, Morrison H, Mery L.
Dietary cholesterol intake and cancer. Ann Oncol 2012; 23(2): 491-
500. [PMID: 21543628]; [DOI: 10.1093/annonc/mdr155]

Zhang X, Liu J, Li M, Fu Y, Zhang T, Han Q, Liu Q. Role of an
estradiol regulatory factor-hydroxysteroid dehydrogenase (HSD) in
Toxoplasma gondii infection and pathogenicity. ] Steroid Biochem
Mol Biol 2017; 174: 176-182. [DOI: 10.1016/j.jsbmb.2017.09.001]
Selem RE Rashed GA, Barakat AM, Elfadaly HM, Hussien BE,
Mohamed HS, Nageeb MM, Moharm AF. Effect of the anticancer
drug tamoxifen on chronic toxoplasmosis in experimentally infected
rats. Afr ] Pharm Pharmacol 2019; 13(16): 259-265. [DOI: 10.5897/
AJPP2019.5077]

Bourne RR, Stevens GA, White RA, Smith Ji, Flaxman SR, Price
H, Jonas JB, Keefe J, Pesudors K, Rosnikoff S, Taylor HR. Causes of
vision loss worldwide, 1990-2010: a systematic analysis. Lancet Glob
Health 2013; 1: €339-e349. [DOI: 10.1016/52214x-109X(13)70113.X]
Tham YC, Li X, Wong TY, Quigley HA, Aung T, Cheng CY. Global
prevalence of glaucoma and projections of glaucoma burden through
2040: a systematic review and meta-analysis. Ophthalmology
2014; 121(11): 2081-2090. [PMID: 24974815]; [DOL 10.1016/j.
ophtha.2014.05.013]

Quigley HA, Broman AT. The number of people with glaucoma
worldwide in 2010 and 2020. Br ] Ophthalmol 2006; 90(3): 262-267.
[PMID: 16488940]; [DOT: 10.1136/bj0.2005.081224]

Quigley HA, Dunkelberger GR, Green WR. Retinal ganglion
cell atrophy correlated with automated perimetry in human eyes
with glaucoma. Am J Ophthalmol 1989; 107(5): 453-464. [PMID:
2712129]; [DOL: 10.1016/0002-0304(89)90488-1]

Harwerth RS, Carter-Dawson L, Shen F, Smith EL 3rd, Crawford
ML. Ganglion cell losses underlying visual field defects from
experimental glaucoma. Invest Ophthalmol Vis Sci 1999; 40(10):
2242-2250. [PMID: 10476789]

Konieczka K, Choi H]J, Koch S, Fankhauser F, Schoetzau A, Kim
DM. Relationship between normal tension glaucoma and Flammer
syndrome. EPMA ] 2017; 8: 111-117. [DOI: 10.1007/s13167-017-
0097-3]

Fan N, Wang P, Tang L, Liu X. Ocular blood flow and normal
tension glaucoma. BioMed Res Int 2015; art. ID 308505. [DOI:
10.1155/2015/308505]

553.

554.

555.

556.

557.

558.

559.

560.

561.

562.

563.

564.

565.

566.

567.

Flammer ], Mozaffarieh M. What is the present pathogenetic
concept of glaucomatous optic neuropathy? Surv Ophthalmol
2007; 52(Suppl 2): S162-S173. [PMID: 17998042]; [DOI: 10.1016/j.
survophthal.2007.08.012]

Mozaftarieh M, Flammer J: New insights in the pathogenesis and
treatment of normal tension glaucoma. Curr Opin Pharmacol
2013; 13(1): 43-49. [PMID : 23092679] ; [DOI : 10.1016/j.
coph.2012.10.001]

Grieshaber MC, Terhorst T, Flammer J. The pathogenesis of optic
disc splinter haemorrhages: a new hypothesis. Acta Ophthalmol
Scand 2006; 84(1): 62-68. [PMID: 16445441]; [DOI: 10.1111/1.1600-
0420.2005.00590.x]

Terelak-Borys B, Grabska-Liberek I, Schoetzau A, Konieczka K.
Transient visual field impairment after cold provocation in glaucoma
patients with Flammer syndrome. Restor Neurol Neurosci 2019;
37(1): 31-39. [DOI: 10.3233/RNN-180866]

Sugiyama T, Moriya S, Oku H, Azuma I. Association of endothelin-1
with normal tension glaucoma: clinical and fundamental studies.
Surv Ophthalmol 1995; 39(Suppl 1): $49-S56. [DOI: 10.1016/S0039-
6257(05)80073-6]

Nicolela MT, Ferrier S, Morrison C, Archibald ML, LeVatte T,
Wallace K, Chauhan BC, LeBlanc RP. Effects of cold-induced
vasospasm in glaucoma: the role of endothelin-1. Invest Ophthalmol
Vis Sci 2003; 44(6): 2565-2572. [PMID : 12766058]; [DOL 10.1167/
i0vs.02-0913]

Mi XS, Zhang X, Feng Q, Lo AC, Chung SK, So KF. Progressive
retinal degeneration in transgenic mice with overexpression of
endothelin- 1 in vascular endothelial cells. Invest Ophthalmol Vis
Sci 2012; 3(8): 4842-4851. [PMID: 22729434]; [DOLI: iovs.12-9999]
Mi XS, Yuan TE So KE The current research status of normal tension
glaucoma. Clin Interv Aging 2014; 9: 1563-1571. [PMID: 25258525];
[DOI: 10.2147/CIA.S67263]

Bell K, Gramlich OW, Von Thun Und Hohenstein-Blaul N, Beck
S, Funke S, Wilding C, Pfeiffer N, Grus FH. Does autoimmunity
play a part in the pathogenesis of glaucoma? Prog Retin Eye
Res 2013; 36: 199-216. [PMID: 23541978]; [DOI: 10.1016/j.
preteyeres.2013.02.003]

Zhang HJ, Mi XS, So KF. Normal tension glaucoma: from the brain
to the eye or the inverse? Neural Regen Res 2019; 14(11): 1845-1850.
[DOLI: 10.4103/1673-5374.259600]

Samelska K, Zaleska-Zmijewska A, Balan B, Grabczewski A, Szaflik
JP, Kubiak AJ, Skopinski P. Immunological and molecular basics
of the primary open angle glaucoma pathomechanism. Cent Eur J
Immunol 2021; 46 (1): 111-117. [DOI: 10.5114/ceji.2021.104328]
Howell GR, Soto I, Zhu X, Ryan M, Macalinao DG, Souza GL,
Caddle LB, Mac Nicoll KH, Barbag JM, Porciatti V, Anderson MG,
Smith RS, Clark AF, Libby RT, Johns WM. Radiation treatment
inhibits monocyte entry into the optic nerve head and prevents
neuronal damage in a mouse model of glaucoma. J Clin Invest 2012;
122(4): 1246-1261. [PMID: 22426214]; [DOL: 10.1172/JCI61135]
Yang X, Zeng Q, Goktas E, Gopab K, Al-Aswad L, Bluberg DM, Ciofh
GA, Liebmann JM, Tezel G. T-Lymphocyte subset distribution and
activity in patients with glaucoma. Invest Ophthalmol Vis Sci 2019;
60: 877-888. [PMID: 30821813]; [DOI: 10.1167/iovs.18-26129]
Graham SL, Drance SM. Nocturnal hypotension: role in glaucoma
progression. Surv Ophthalmol 1999; 43(Suppl 1): S10-S16. [DOI:
10.1016/50039-6257(99)00016-8]

Kwon J, Lee J, Choi J, Jeong D, Kook MS. Association between
nocturnal blood pressure dips and optic disc hemorrhage in patients
with normal-tension glaucoma. Am J Ophthalmol 2017; 176: 87-
101. [PMID: 28088510]; [DOI: 10.1016/j.aj0.2017.01.002]

www.clinicalmedicinecr.com

Page 45 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

568.

569.

570.

572.

573.

574.

575.

576.

577.

578.

579.

580.

582.

Kim JH, Lee TY, Lee JW, Lee KW. Comparison of the thickness of
the lamina cribrosa and vascular factors in early normal-tension
glaucoma with low and high intraocular pressures. Korean ]
Ophthalmol 2014; 28(6): 473-478. [DOI: 10.3341/kjo.2014.28.6.473]
Erickson LD, Bassett P, White DS, Gale SD, Brown BL, Hedges DW.
Association between Toxoplasma gondii and blood pressure and
hypertension in US adults. Parasitologia 2022; 2: 125-136. [DOL:
10.3390/parasitologia2020012]

Wojcik-Gryciuk A, Skup M, Waleszczyk WJ. Glaucoma - state of the
art and perspective. Rest Neurol Neurosci 2016; 34: 107-123. [DOI:
10.3233/RNN-150599]

Bando H, Lee Y, Sakaguchi N, Pradipta A, MaJS, Tanaka S, Cai Y, Liu
], Shen J, Nishikawa Y, Sasai M, Yamamoto M. Inducible nitric oxide
synthase is a key host factor for Toxoplasma GRA15-dependent
disruption of the gamma interferon-induced antiparasitic human
response. mBio 2018; 9: €01738-18. [DOI: 10.1128/mBio.01738-18]
Dincel GC, Atmaca HT. Nitric oxide production increases during
Toxoplasma gondii encephalitis in mice. Exp Parasitol 2015; 156:
104-112. [DOI: 10.1016/j.exppara.2015.06.009]

Campbell R, Fisher JP, Sharman JE, McDonnell BJ, Frenneaux
MP. Contribution of nitric oxide to the blood pressure and arterial
responses to exercise in humans. ] Hum Hypertens 2011; 25(4): 262-
270. [PMID: 20505750]; [DOI: 10.1038/jhh.2010.53]

Alsaady 1, Tedford E, Alsaady M, Bristow G, Kohli S, Murray M,
Reeves M, Vijayabaskar MS, Clapcote SJ, Wastling J, McConkey GA.
Downregulation of the central noradrenergic system by Toxoplasma
gondii infection. Infect Immun 2019; 87: e00789-18. [DOI:10.1128/
1A1.00789-18]

Schiffrin EL. Reactivity of small blood vessels in hypertension:
Relation with structural changes. State of the art lecture.
Hypertension 1992; 19(2 Suppl): 1I1-9. [PMID: 1735561]; [DOL:
10.1161/01.hyp.19.2_suppl.ii-a]

Wang SY, Singh K, Lin SC. The association between glaucoma
prevalence and supplementation with the oxidants, calcium and
iron. Invest Ophthalmol Vis Sci 2012; 53: 725-731. [DOI: 10.1167/
iovs.11-9038]

Farkas RH, Chowers I, Hackam AS, Kageyama M, Nickells RW,
Otteson DC, Duh EJ, Wang C, Valenta DF, Gunatilaka TL, Pease ME,
Quigley HA, Zack DJ. Increased expression of iron-regulating genes
in monkey and human glaucoma. Invest Ophthalmol Vis Sci 2004;
45(5): 1410-1417. [DOI: 10.1167/i0vs.03-0872]

Lin Y, Epstein DL, Liton PB. Intralysosomal iron induces lysosomal
membrane permeabilization and cathepsin D-mediated cell death
in trabecular meshwork cells exposed to oxidative stress. Invest
Ophthalmol Vis Sci 2010; 51(12): 6483- 6495. [PMID: 20574010];
[DOL: 10.1167/i0vs.10-5410]

Oliveira MC, Coutinho LB, Oliveira Almeida MP, Briceio
MP, Borges Araujo EC, Silva NM. The availability of iron
is involved in the murine experimental Toxoplasma gondii
infection outcome. Microorganisms 2020; 8: 560. [DOI: 10.3390/
microorganisms8040560]

Murray HW, Granger AM, Teitelbaum RF. Gamma interferon-
activated human macrophages and Toxoplasma gondii, Chlamydia
psittaci, and Leishmania donovani: Antimicrobial role of limiting
intracellular iron. Infect. Immun 1991; 59(12): 4684-4686. [PMID:
1937829]; [DOI: 10.1128/iai.59.12.4684-4686.1991]

Weiss G. Iron and immunity: a double-edged sword. Eur ] Clin Invest
2002; 32(Suppl 1): 70-78. [PMID : 11886435] ; [DOI: 10.1046/j.1365-
2362.2002.032051070.x]

Gerlach M, Double KL, Gtz ME, Youdim MBH, Riederer P. The role
ofiron in the pathogenesis of Parkinson’s disease (Chapter 6). In: Sigel
A, Sigel H, Sigel RKO (eds) Neurodegenerative Diseases and Metal
Tons, Vol 1 of Metal Ions in Life Sciences. Wiley & Sons, Chichester,
2006. [ISBN: 978047001488]; [DOI: 10.1002/0470028114]

583.

584.

585.

586.

587.

588.

589.

590.

591.

592.

593.

594.

595.

596.

597.

Gotz M, Double KL, Gerlach M, Youdim MBH, Riederer P. The
relevance of iron in the pathogenesis of Parkinson’s disease. Ann NY
Acad Sci 2004; 1012: 193-208, [PMID: 15105267]; [DOI: 10.1196/
annals.1306.017]

Kaur D, Yantiri E Rajagopalan S, Kumar ], Mo JQ, Boonplueang
R, Uiswanath U, Jacobs R, Yang L, Beal ME, DiMonte D, Volitaskis
I, Ellerby L, Cherny RA, Bush AI, Andersen JK. Genetic or
pharmacological ~iron chelation prevents MPTP-induced
neurotoxicity in vivo: a novel therapy for Parkinson’s disease. Neuron
2003; 37: 899-909. 10.1016/S0896-6273(03)00126-0]

Crish SD, Calkins DJ. Neurodegeneration in glaucoma:
progression and calcium-dependent intracellular mechanisms.
Neuroscience 2011; 176: 1-11. [PMID: 21187126]; [DOI: 10.1016/j.
neuroscience.2010.12.036]

Wojda U, Salinska E, Kuznicki J. Calcium ions in neuronal
degeneration. IUBMB Life 2008; 60(9): 575-590. [PMID: 18478527];
[DOL: 10.1002/iub.91]

McElnea EM, Quill B, Docherty NG, Irraten M, Siah WE, Clark AE,
O’Brien CJ, Wallace DM. Oxidative stress, mitochondrial dysfunction
and calcium overload in human lamina cribrosa cells from glaucoma
donors. Mol Vis 2011; 17: 1182-1191. [PMID: 21617752]

Koseki N, Araie M, Tomidokoro A, Nagahara A, Hasegawa T,
Tamaki Y, Yamamoto S. A placebo-controlled 3-year study of a
calcium blocker on visual field and ocular circulation in glaucoma
with low-normal pressure. Ophthalmology 2008; 115(11): 2049-
2057. [PMID: 35025629]; [DOI: 10.1016/j.0phtha.2008.05.015]
Rieck J. The pathogenesis of glaucoma in the interplay with the
immune system. Invest Ophthalmol Vis Sci 2013; 54(3): 2393-2409.
[DOI: 10.1167/iovs.12-9781]

Tezel G, Yang X, Luo C, Peng Y, Sun SL, Sun D. Mechanisms of immune
system activation in glaucoma: oxidative stress-stimulated antigen
presentation by the retina and optic nerve head glia. Invest Ophthalmol
Vis Sci 2007; 48(2): 705-714. [DOLI: 10.1167/i0vs.06-0810]

He Y, Ge J, Tombran-Tink J. Mitochondrial defects and dysfunction
in calcium regulation in glaucomatous trabecular meshwork cells
Invest Ophthalmol Vis Sci 2008; 49(11): 4912-4922. [DOI: 10.1167/
i0vs.08-2192]

Li X, Straub J, Medeiros TC, Mehra C, den Brave E, Peker E, Atanassov
I, Stillger K, Michaelis JB, Burbridge E, Adrain C, Munch C, Riemer
J, Becker T, Pernas LE Mitochondria shed their outer membrane
in response to infection-induced stress. Science 2022; 375(6577):
eabi4343. [PMID: 35025629]; [DOL: 10.1126/science.abi4343]

Syn G, Anderson D, Blackwell JM, Jamieson SE. Toxoplasma gondii
infection is associated with mitochondrial dysfunction in vitro. Front
Cell Infect Microbiol 2017; 7: 512. [DOI: 10.3389/fcimb.2017.00512]
Pernas L, Bean C; Boothroyd JC, Scorrano L. Mitochondria restrict
growth of the intracellular parasite Toxoplasma gondii by limiting its
uptake of fatty acids. Cell Metab 2018; 27: 886-897. [DOI: 10.1016/j.
cmet.2018.02.018]

Andrieux P, Chevillard C, Cunha-Neto E, Nunes JPS. Mitochondria
as a cellular hub in infection and inflammation. Int ] Mol Sci 2021;
22:11338. [DOI: 10.3390/ijms222111338]

O’Carrol SJ, Kho DT, Wiltshire R, Nelson V, Rotimi O, Johnson
R, Angel CE, Graham ES. Pro-inflammatory TNF-a and IL-
1B differentially regulate the inflammatory phenotype of brain
microvascular endothelial cells. ] Neuroinflamm 2015; 12: 131.
[DOI: 10.1186/s12974-015-0346-0]

Wang CY, Liang CY, Feng SC, Lin KH, Lee HN, Shen YC, Wei LC,
Chang CJ, Hsu MY, Yang YY, Chiu CH, Wang CY. Analysis of the
interleukin-6 (-174) locus polymorphism and serum IL-6 levels
with the severity of normal tension glaucoma. Ophthalmic Res 2017;
57(4): 224-229. [PMID: 28171867]; [DOI: 10.1159/000455152]

www.clinicalmedicinecr.com

Page 46 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

598.

599.

600.

601.

602.

603.

604.

605.

606.

606A.

607.

608.

609.

610.

611.

612.

Passos ST, Silver JS, O’'Hara AC, Sehy D, Stumhofer JS, Hunter
CA. IL-6 promotes NK cell production of IL-17 during
toxoplasmosis. ] Immunol 2010; 184(4): 1776-1783. [DOL: 10.4049/j.
immunol.0901843]

Milovanovic J, Arsenijevic A, Stojanovic B, Kanjevac T, Arsenijevic
D, Radosavljevic G, Milovanovic M, Arsenijevic N. Interleukin-17 in
chronic inflammatory neurological diseases. Front Immunol 2020;
11: 947. [DOI: 10.3389/fimmu.2020.00947]

Giorgio A, Zhang J, Costantino F, De Stefano N, Frezzotti P. Diffuse
brain damage in normal tension glaucoma. Hum Brain Mapp 2018;
39(1): 532-541. [PMID: 29064608]; [DOI: 10.1002/hbm.23862]
Boucard CC, Hanekamp S, Cur¢i¢-Blake B, Ida M, Yoshida M,
Cornelissen FW. Neurodegeneration beyond the primary visual
pathways in a population with a high incidence of normal-pressure
glaucoma. Ophthalmic Physiol Opt 2016; 36(3): 344-353. [DOL:
10.1111/0p0.12297]

Moon JY, Kim HJ, Park YH, Park TK, Park EC, Kim CY, Lee
SH. Association between open-angle glaucoma and the risks of
Alzheimer’s and Parkinson’s diseases in South Korea: a 10-year
Nationwide Cohort Study. Sci Rep 2018; 8: 11161. [DOI:10.1038/
$41598-018-29557-6]

Lin IC, Wang YH, Wang TJ, Wang IJ, Shen YD, Chi NF, Chien LN.
Glaucoma, Alzheimer’s disease, and Parkinson’s disease: an 8-year
population-based follow-up study. PLoS ONE 2014; 9(9): e108938.
[PMID: 25275530]; [DOI: 10.1371/journal.pone.0108938]

Eraslan M, Cerman E, Cekic O, Balci S, Dericioglu V, Sahin O, Suer
D, Chabou B, Elmaci ENT. Neurodegeneration in ocular and central
nervous systems: optical coherence tomography study in normal-
tension glaucoma and Alzheimer disease. Turk ] Med Sci 2015;
45(5): 1106-1114. [PMID: 26738355]; [DOI: 10.3906/sag-1406-145]
Maurano STP, da Silva DJ, Avila MP, Magacho L. Cognitive
evaluation of patients with glaucoma and its comparison with
individuals with Alzheimer’s disease. Int Ophthalmol 2018 ; 38(5):
1839-1844. [PMID: 28744790]; [DOI: 10.1007/s10792-017-0658-4]
Chung SD, Ho JD, Chen CH, Lin HC, Tsai MC, Sheu JJ. Dementia is
associated with open-angle glaucoma: a population-based study. Eye
(Lond) 2015; 29: 1340-1346. [DOI: 10.1038/eye.2015.120]

Sivak JM. The aging eye: common degenerative mechanisms between
the Alzheimer’s brain and retinal disease. Invest Ophthalmol Vis Sci
2013; 54: 871-880. [PMID: 23364356]; [DOI: 10.1167/iovs.12-10827]
Jeong SM, Shin DW, Lee JE, Hyeon JH, Lee ], Kim S. Anemia is
associated with incidence of dementia: A national health screening
study in Korea involving 37,900 persons. Alzheimers Res Ther 2017;
9(1): 94. [PMID: 29212527]; [DOL: 10.1186/s13195-017-0322-2]
Hong CH, Falvey C, Harris TB, Simonsick EM, Satterfield S,
Ferrucci L, Metti AL, Patel KV, Yaffe K. Anemia and risk of
dementia in older adults: Findings from the Health ABC study.
Neurology 2013; 81(6): 528-533. [PMID: 23902706]; [DOI: 10.1212/
WNL.0b013e31829¢701d]

Bastan I, Bas B. Clinical and some laboratory findings in cats with
toxoplasmosis. Turkish J Vet Res 2018; 2(1): 1-4.

Tanabe K, Asai T, Kimata I, Takada S. Penetration of maturating red
blood cells by Toxoplasrna gondii. ] Gen Microbiol 1979; 113(2):
433-437. [PMID: 512638]; [DOI: 10.1099/00221287-113-2-433]
Malkwitz I, Berndt A, Zhang R, Daugschies A, Bangoura B.
Replication of Toxoplasma gondii in chicken erythrocytes and
thrombocytes compared to macrophages. Parasitol Res 2017; 116(1):
123-131. [PMID: 27696227]; [DOI: 10.1007/s00436-016-5268-y]
Unno A, Suzuki K, Xuan X, Nishikawa Y. Dissemination of
extracellular and intracellular Toxoplasma gondii tachyzoites in
the blood flow. Parasitol Int 2008; 57: 515-518. [DOI: 10.1016/j.
parint.2008.06.004]

613.

614.

615.

616.

617.

618.

619.

620.

621.

622.

623.

624.

625.

626.

627.

628.

Mahmood OL. Effect of toxoplasmosis on hematological, biochemical
and immunological parameters in pregnant women in Tikrit city,
Iraq. Tikrit J Pure Sci 2016; 21: 24-27.

Foroutan M, Rostami A, Majidiani H, Riahi SM, Khazaei S, Badri M,
Yousefi E. A systematic review and meta-analysis of the prevalence
of toxoplasmosis in hemodialysis patients in Iran. Epidemiol Health
2018; 40: €2018016. [DOI: 10.4178/epih.e2018016]

Lycke E, Carlberg K, Norrby R. Interactions between Toxoplasma
gondii and its host cell: function of the penetration-enhancing
factor of Toxoplasma. Infect Immun 1975; 11(4): 853-861. [PMID:
1120615]; [DOI: 10.1128/iai.11.4.853-861.1975]

Blass SL, Puré E, Hunter CA. A role for CD44 in the production
of IFN-gamma and immunopathology during infection with
Toxoplasma gondii. ] Immunol 2001; 166(9): 5726-5732. [PMID:
11313415]; [DOL: 10.4049/jimmunol.166.9.5726]

Liesenfeld O, Kosek J, Remington JS, Suzuki Y. Association of CD4+
T cell-dependent, interferon-gamma-mediated necrosis of the small
intestine with genetic susceptibility of mice to peroral infection
with Toxoplasma gondii. ] Exp Med 1996; 184(2): 597-607. [PMID:
8760813]; [DOI: 10.1084/jem.184.2.597]

Papadaki HA, Kritikos HD, Valatas V, Boumpas DT, Eliopoulos GD.
Anemia of chronic disease in rheumatoid arthritis is associated with
increased apoptosis of bone marrow erythroid cells: Improvement
following antitumor necrosis factor-alpha antibody therapy.
Blood 2002; 100(2): 474-482. [PMID: 12091338]; [DOL 10.1182/
blood-2002-01-0136]

Means RT Jr. The anaemia of infection. Baillieres Best Pract Res Clin
Haematol 2000; 13(2): 151-162. [PMID: 10942618]; [DOI: 10.1053/
beha.1999.0065]

Means RT Jr, Krantz SB. Progress in understanding the pathogenesis
of the anemia of chronic disease. Blood 1992; 80(7): 1639-1647.
[PMID: 1391934]

Raefsky EL, Platanias LC, Zoumbos NC, Young NS. Studies of
interferon as a regulator of hematopoietic cell proliferation. J
Immunol 1985; 135(4): 2507-2512. [PMID: 2411798]

Zoumbos NC, Djeu JY, Young NS. Interferon is the suppressor of
hematopoiesis generated by stimulated lymphocytes in vitro. ]
Immunol 1984; 133(2): 769-774. [PMID: 6203978]

Wang Y-C, Huang AP, Yuan S-P, Huang CY, Wu C-C, Poly TN,
Atique S, Kung W-M. Association between anemia and risk of
Parkinson disease. Behav Neurol 2021; art. ID 8360627. [DOI:
10.1155/2021/8360627]

Kim JH, Oh JK, Wee JH, Min CY, Yoo DM, Choi HG. The association
between anemia and Parkinson’s disease: a nested case-control study
using a National Health Screening Cohort. Brain Sci 2021; 11: 623.
[DOI: 10.3390/brainscil 1050623]

Savica R, Grossardt BR, Carlin JM, Icen M, Bower JH, Ahlskog
JE, Maraganore DM, Steensma DP, Rocca WA. Anemia or low
hemoglobin levels preceding Parkinson disease. A case-control
study. 2009; 73 (17): [DOI: 10.1212/WNL.0b013e3181bd80c1]
Andreev A, Erdinc B, Shivaraj K, Schmutz J, Levochkina O,
Bhowmik, Farag E Money KM, Primavera LH, Gotlieb V, Sahni
S. The association between anemia of chronic inflammation and
Alzheimer’s disease and related dementias. ] Alzheimer’s Dis Rep
2020; 4: 379-391. [DOI: 10.3233/ADR-200178]

Miman O, Kusbeci OY, Aktepe OC, Cetinkaya Z. The probable
relation between Toxoplasma gondii and Parkinson’s disease.
Neurosci Lett 2010; 475(3): 129-131. [PMID: 20350582]; [DOI:
10.1016/j.neulet.2010.03.057]

Fabiani S, Pinto B, Bonuccelli U, Bruschi F. Neurobiological studies
on the relationship between toxoplasmosis and neuropsychiatric
diseases. ] Neurol Sci 2015; 351(1-2): 3-8. [PMID: 25725931]; [DOLI:
10.1016/.jns.2015.02.028];

www.clinicalmedicinecr.com

Page 47 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

629.

630.

631.

632.

633.

634.

635.

636.

637.

638.

639.

640.

641.

642.

643.

644.

Celik T, Kamili O, Babur C, Cevik MO, Oztuna D, Altinayar S.
Is there a relationship between Toxoplasma gondii infection and
idiopathic Parkinson’s disease? Scand] Infect Dis 2010; 42(8): 604-
608. [PMID: 20380545]; [DOI: 10.3109/00365541003716500]
Kusbeci OY, Miman O, Yaman M, Aktepe OC, Yazar S. Could
Toxoplasma gondii have any role in Alzheimer disease?. Alzheimer
Dis Assoc Disord 2011; 25(1): 1-3. [PMID: 80921875]; [DOI:
10.1097/WAD.06013e3181f73bc2]

Kadhim RA, Al-Rubaye AF, AL-Had MTS. Etiology of Parkinson's
disease: Toxoplasma parasite as a model. AIP Conference
Proceedings 2020; 2290: 020012. [DOI: 10.1063/5.0027539]
Oskouei MM, Hamidi E, Talebi M, Farhoudi M, Taheraghdam AA,
Kazemi T, Sadeghi-Bazargani H, Fallah E. The correlation between
Toxoplasma gondii infection and Parkinson’s disease: a case-control
study. ] Parasit Dis 2016; 40(3): 872-876. [DOIL: 10.1007/s12639-
014-0595-3]

Wu A, Khawaja AP, Pasquale LR, Stein JD. A review of systemic
medications that may modulate the risk of glaucoma. Eye 2020; 34:
12-28 [DOI: 10.1038/541433-019-0603-z]

Cvenkel B, Kolko M. Current medical therapy and future trends in
the management of glaucoma treatment. ] Ophthalmol 2020; art. ID
6138132. [DOI: 10.1155/2020/6138132]

Ciobanu AM, Dionisie V, Neagu C, Bolog OM, Riga S, Popa-Velea
O. Psychopharmacological treatment, intraocular pressure and the
risk of glaucoma: A review of literature. J Clin Med 2021; 10: 2947.
[DOI: 10.3390/jcm10132947]

Sharif NA. Neuropathology and therapeutics addressing glaucoma,
a prevalent retina-optic nerve-brain disease that causes eyesight
impairment and blindness. OBM Neurobiology 2022; 6(1). [DOI:
10.21926/obm.neurobiol.2201116]

Constable PA, Al-Dasooqi D, Bruce R, Prem-Senthil M. A review of
ocular complications associated with medications used for anxiety,
depression, and stress. Clin Optometry 2022; 14: 13-25. [DOL:
10.2147/OPTO.S355091]

Phulke S, Kaushik S, Kaur S, Pandav SS. Steroid-induced glaucoma: an
avoidable irreversible blindness. ] Curr Glaucoma Pract 2017; 11(2):
67-72. [PMID: 28924342]; [DOI: 10.5005/jp-journals-10028-1226]
Vallée A, Vallée J-N, Lecarpentier Y. Lithium and atypical
antipsychotics: the possible WNT/B pathway target in glaucoma.
Biomedicines 2021; 9(5): 473. [DOI: 10.3390/biomedicines9050473]
Tripathi R, Tripathi B, Haggerty C. Drug-induced glaucomas:
mechanism and management. Drug Saf 2003; 26(11): 749-767.
[PMID: 12908846]; [DOI: 10.2165/00002018-200326110-00002]
Owen CG, Carey IM, Shah S, Shah S, de Wilde S, Wormald R,
Whincup PH, Cook DG. Hypotensive medication, statins, and the
risk of glaucoma. Invest Ophthalmol Vis Sci 2010;51:3524-3530.
[PMID: 20130286]; [DOL: 10.1167/iovs.09-4821]

Cortez E, Stumbo AC, Barbosa HS, Oliveira M. Statins inhibit
Toxoplasma gondii multiplication in macrophages in vitro. Int
] Antimicrob Agents 2008; 33(2): 185-186. [DOI: 10.1016/j.
ijantimicag.2008.07.026]

Carvalho C, Correia S, Santos MS, Seica R, Oliveira CR, Moreira
PI. Metformin promotes isolated rat liver mitochondria impairment.
Mol Cell Biochem 2008; 308: 75-83. [DOI 10.1007/s11010-007-
9614-3]

Gan X, Zhang X, Cheng Z, Chen L, Ding X, Du J, Cai Y, Luo Q, Shen
J, Wang Y, Yu L. Toxoplasma gondii inhibits differentiation of C17.2
neural stem cells through Wnt/beta-catenin signaling pathway.
Biochem Biophys Res Commun 2016; 473(1): 187-193. [DOIL: 605
10.1016/j.bbrc.2016.03.076]

645.

646.

647.

648.

649.

650.

651.

652.

653.

654.

655.

656.

657.

658.

Zhang X, Su R, Cheng Z, Zhu W, Li Y, Wang Y, Du J, Cai Y, Luo
Q, Shen J, Yu L. A mechanistic study of Toxoplasma gondii ROP18
inhibiting differentiation of C17.2 neural stem cells. Parasit Vectors
2017; 10(1): 585. [PMID: 29169404]; [DOI: 10.1186/s13071-017-
2529-2].

Fond G, Macgregor A, Tamouza R, Hamdani N, Meary A, Leboyer
M, Dubremetz JE Comparative analysis of anti-toxoplasmatic
activity of antipsychotic drugs and valproate. Eur Arch Psychiatry
Clin Neurosci 2014; 264(2): 179-183. [PMID: 23771405]; [DOI:
10.1007/s00406-013-0413-4]

Kirchherr H, Kuhn-Velten WN. Quantitative determination of forty-
eight antidepressants and antipsychotics in human serum by hplc
tandem mass spectrometry: a multi-level, single-sample approach.
J Chromatogr B Analyt Technol Biomed Life Sci 2006; 843(1): 100-
113. [PMID: 16798119]; [DOI 10.1016/j.chromb.2006.05.031]
Sampedro MC, Unceta N, Gomez-Caballero A, Callado LE
Morentin B, Goicolea MA, Meana JJ, Barrio RJ. Screening and
quantification of antipsychotic drugs in human brain tissue by
liquid chromatography-tandem mass spectrometry: Application
to postmortem diagnostics of forensic interest. Forensic Sci Int
2012; 219(1-3): 172-178. [PMID: 22265463]; [DOI: 10.1016/j.
forsciint.2012.01.002]

Goodwin DG, Strobl ]S, Lindsay DS. Evaluation of five anti-
schizophrenic agents against Toxoplasma gondii in human cultures.
] Parasitol 2011; 97(1): 148-151. [PMID: 21348624]; [DOI: 10.1645/
GE-2536.1]

Murata Y, Sugi T, Weiss LM, Kato K. Identification of compounds
that suppress Toxoplasma gondii tachyzoites and bradyzoites. PLoS
ONE 2017: 12(6): €017803. [PMID: 28609444]; [DOI: 10.1371/
journal.pone.0178203]

Watts E, Zhao Y, Dhara A, Eller B, Patwardhan A, Sinai AP. Novel
approaches reveal that Toxoplasma gondii bradyzoites within tissue
cysts are dynamic and replicating entities in vivo. mBio 2015; 6(5):
€01155-15. [PMID: 26350965]; [DOI: 10.1128/mBio.01155-15]
Enshaeieh M, Saadatnia G, Babaie ], Golkar M, Choopani S,
Sayyah M. Valproic acid inhibits chronic Toxoplasma infection
and associated brain inflammation in mice. Antimicrob Agents
Chemother 2021; 65: €01003-21. [DOI: 10.1128/AAC.010-03-21]
Antonioli M, Rybka ], Carvalho LA. Neuroimmune endocrine
effects of antidepressants. Neuropsychiatr Dis Treat 2012; 8: 65-83.
[PMID: 22347798]; [DOL: 10.2147/NDT.S16409]

Roberts CW, Ferguson DJ, Jebbari H, Satoskar A, Bluethmann H,
Alexander J. Different roles for interleukin-4 during the course of
Toxoplasma gondii infection. Infect Immun 1996; 64(3): 897-904.
[PMID: 8641798]

Ha E, Yung KH, Choe BK, Bae JH, Shin DH, Yim SV, Baik HH.
Fluoxetine increases the nitric oxide production via nuclear factor
kappa B-mediated pathway in BV2 murine microglial cells. Neurosci
Lett 2006; 397(3): 185-189. [DOI: 10.1016/j.neulet.2005.12.022]
Pfefferkorn ER. Interferon-y blocks the growth of Toxoplasma
gondii in human fibroblasts by inducing the host cells to degrade
tryptophan. Proc Natl Acad Sci USA 1984; 81(3): 908-912. [PMID:
6422465]; [DOI: 10.1073/pnas.81.3.908]

Stone TW, Darlington LG. Endogenous kynurenines as targets for
drug discovery and development. Nat Rev Drug Discov 2002; 1(8):
609-620. [PMID: 12402501]; [DOI: 10.1038/nrd870]

Fagard R, Van Tan H, Creuzet C, Pelloux H. Differential
development of Toxoplasma gondii in neural cells. Parasitol Today
1999; 15(12): 504-507. [PMID: 10557153]; [DOI: 10.1016/s0169-
4758(99)01568-9]

www.clinicalmedicinecr.com

Page 48 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

659.

660.

661.

662.

663.

664.

665.

665A.

666.

667.

668.

669.

670.

671.

672.

Stibbs HH. Changes in brain concentrations of catecholamines
and indoleamines in Toxoplasma gondii infected mice. Ann Trop
Med Parasitol 1985; 79(2): 153-157. [PMID: 2420295]; [DOL:
10.1080/00034983.1985.11811902]

Silva NM, Rodrigues CV, Santoro MM, Reis LFL, Alvarez-Leite
JI, Gazzinelli RT. Expression of indoleamine 2,3-dioxygenase,
tryptophan degradation and kynurenine formation during in vivo
infection with Toxoplasma gondii: induction of endogenous gamma
interferon and requirement of interferon regulatory factor 1. Infect
Immun 2002; 70(2): 859-868. [PMID: 11796621]; [DOI: 10.1128/
iai.70.2.859-868.2002]

Pollak Y, Yirmiya R. Cytokine-induced changes in mood and
behavior: implications for depression due to a general medical
condition, immunotherapy and antidepressive treatment. Int ]
Neuropsychopharmacol 2002; 5(4): 389-399. [PMID: 12466037];
[DOI: 10.1017/S1461145702003152]

Dunn AJ, Swiergiel AH, de Beaurepaire R. Cytokines as mediators
of depression: what can we learn from animal studies? Neurosci
Biobehav Rev 2005; 29(4-5): 891-909. [PMID: 15885777]; [DOL:
10.1016/j.neubiorev.2005.03.023]

Wunderlich K, Zimmerman C, Gutmann H, Teuchner B, Flammer J,
Drewe J. Vasospastic persons exhibit differential expression of ABC-
transport proteins. Mol Vis 2003; 9: 756-761. [PMID: 14735061]
Fischer J, Mozaffarieh M. Managing glaucoma beyond intraocular
pressure. Curr Trends Ophthalmol 2018; 1(1): 93-97. [ISSN: 2637-6938]
Konieczka K, Choi HJ, Koch S, Fankhauser F, Schoetzau A, Kim
DM. Relationship between normal tension glaucoma and Flammer
syndrome. EPMA ] 2017; 8(2): 111-117. [PMID: 28725291]; [DOI:
10.1007/s13167-017-0097-3]

Gruber R; Fetian I; Fang L; Valeri F, Schmidt K-G, Mozaffarieh M.
The effect of magnesium on retinal venous pressure of patients with
normal-tension glaucoma and Flammer syndrome. Healthbook
TIMES Das Schweizer Arztejournal des Medicines Suisse 2022; 4(1-
2):105-108. [DOI: 10.36000/hbt.2022.05.002]

Montazeri M, Ebrahimzadeh MA, Ahmadpour E, Sharif M, Sarvi
S, Daryani A. Evaluation of propranolol effect on experimental
acute and chronic toxoplasmosis using Q-PCR. Antimicrob Agents
Chemother 2016. [DOL: 10.1128/AAC.01323-16]

Gokgen C, Kutuk MO, Coskun S. Dose-dependent Raynaud’s
phenomenon developing from use of atomoxetine in a girl. ] Child
Adolesc Psychopharmacol 2013; 23: 428-430. [DOI: 10.1089/
€ap.2012.0131]

Bolte MA, Avery D. Case of fluoxetine-induced remission of
Raynaud's phenomenon - a case report. Angiology 1993; 44(2): 161-
163. [PMID: 8434812]; [DOI: 10.1177/000331979304400213]
Philipsen A. Aggravation of symptom severity in adult attention-
deficit/ hyperactivity disorder by latent Toxoplasma gondii infection:
a case-control study. Sci Rep 2020: 10: 14382. [DOI: 10.1038/s41598-
020-71084-w]

Wang T, Gao JM, Yi SQ, Geng GQ, Gao X], Shen JL, Lu FL, Wen
YZ, Hide G, Lun ZR. Toxoplasma gondii infection in the peritoneal
macrophages of rats treated with glucocorticoids. Parasitol Res 2014;
113(1): 351-358. [PMID: 24248630]; [DOI: 10.1007/s00436-013-
3661-3]

Zhang J, Qin X, Zhu YU, Zhang S, Zhang XW, Lu HE. Mechanism
of dexamethasone in the context of Toxoplasma gondii infection.
Parasitology 2017; 144(11): 1551-1559. [PMID: 28653591]; [DOI:
10.1017/50031182017001111]

Zwet TL, Thompson J, Furth R. Effect of glucocorticosteroids on the
phagocytosis and intracellular killing by peritoneal macrophages.
Infect Immun 1975; 12(4): 699-705. [PMID: 811557]; [DOL:
10.1128/IA1.12.4.699-705.1975]

673.

674.

675.

676.

677.

678.

679.

680.

681.

682.

683.

684.

685.

686.

687.

Olivares-Morales MJ, De La Fuente MK, Dubois-Camacho K,
Parada D, Diaz-Jimenez D, Torres-Riquelme A, Xu X, Chamorro-
Veloso N, Naves R, Gonzales MJ, Quera R, Figueroa C, Cidlowski
JA, Vidal RM, Hermoso MA. Glucocorticoids impair phagocytosis
and inflammatory response against Crohns disease-associated
adherent-invasive Escherichia coli. Front Immunol 2018; 9: 1026.
[PMID: 29867993]; [DOI: 10.3389/fimmu.2018.01026]

Elfadaly HA, Hossanain MA, Shaapan RM, Hassanain NA, Barakat
AM. Corticosteroids opportunist higher Toxoplasma gondii brain
cysts in latent infected mice. Int ] Zoological Res 2015; 11(4): 169-
176. [DOI: 10.3923/ijzr.2015.169.176]

Kang KM, Choi IU, Shin DW, Lee YH. Cytokine and antibody
responses of reactivated murine toxoplasmosis upon administration
of dexamethasone. Korean ] Parasitol 2006; 44(3): 209-219. [PMID:
16969058]; [DOL: 10.2247/kjp.2006.44.3.209]

Getz ], Monroy FP. Effects of a- and B-adrenergic agonists on
Toxoplasma gondii infection in murine macrophages. J Parasitol
2005; 91(1): 193-195. [PMID: 15856901]; [DOI: 10.1645/GE-
3242RN]

Benedetto N, Folgore A, Ferrara C, Molitierno M, Galdiero F. Effects
of alpha-adrenergic agonists on Toxoplasma gondii replication in
human umbilical vein endothelial cells. Pathol Biol (Paris) 1997;
45(1): 9-18. [PMID: 9097840]

Silveira C, Belfort R Jr., Muccioli C, Holland GN, Victora CG,
Horta BL, et al. The effect of long-term intermittent trimethoprim/
sulfamethoxazole treatment on recurrences of toxoplasmic
retinochoroiditis. Am ] Ophthalmol 2002; 134: 41-46. [DOL
10.1016/S0002- 9394(02)01527-1]

Schmidt DR, Hogh B, Andersen O, Hansen SH, Dalhoft K, Petersen
E. Treatment of infants with congenital toxoplasmosis: tolerability
and plasma concentrations of sulfadiazine and pyrimethamine. Eur
] Pediatr 2006; 165: 19-25. [DOI: 10.1007/s00431-005-1665-4]
Neville AJ, Zach S], Wang X, Larson JJ, Judge AK, Davis LA,
Vennerstrom JL, Davis PH. 2015. Clinically available medicines
demonstrating anti-Toxoplasma activity. Antimicrob Agents
Chemother 2015; 59: 7161-7169. [DOI: 10.1128/AAC.02009-15]
Henderson WR Jr, Chi EY. The importance of leukotrienes in mast
cell-mediated Toxoplasma gondii cytotoxicity. ] Infect Dis 1998;
177(5): 1437-1443. [PMID: 9593043]; [DOI: 10.1086/517833]
Ferreira GL, Mineo JR, Oliveira JG, V Ferro EA, Souza MA, Santos
AAD. Toxoplasma gondii and mast cell interactions in vivo and
in vitro: experimental infection approaches in Calomys callosus
(Rodentia, Cricetidae). Microbes Infect 2004; 6: 172-181. [DOI:
10.1016/j.micinf.2003.11.007]

Gil CD, Mineo JR, Smith RL, Oliani SM. Mast cells in the eyes of
Calomys callosus (Rodentia: Cricetidae) infected by Toxoplasma
gondii. Parasitol Res 2002; 88: 557-562. [DOI: 10.1007/s00436-002-
0593-8]

McCann P, Hogg RE, Fallis R, Azuara-Blanco A. The effect of statins
on intraocular pressure and on the incidence and progression of
glaucoma: a systematic review and meta-analysis. Invest Ophthalmol
Vis Sci 2016; 57: 2729-2748. [DOI:10.1167/i0vs.15-18595]

Li ZH, Ramakrishnan S, Striepen B, Moreno SN. Toxoplasma gondii
relies on both host and parasite isoprenoids and can be rendered
sensitive to atorvastatin. PLoS Pathog 2013; 9: €1003665. [DOI:
10.1371/journal.ppat.1003665]

Moreno SNJ. Synergisticactivity between statins and bisphosphonates
against acute experimental toxoplasmosis. Antimicrob Agents
Chemother 2017; 61: e02628-2616. [DOI: 10.1128/AAC.02628-16]
Stancu C, Sima A. Statins: mechanism of action and effects. J Cell
Mol Med 2001; 5(4): 378-387. [PMID: 12067471]; [DOL: 10.1111/
j.1582-4934.2001.tb00172.x]

www.clinicalmedicinecr.com

Page 49 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

688.

689.

690.

691.

692.

693.

694.

695.

696.

697.

698.

699.

700.

701.

702.

703.

Abbaali I, Truong DA; Day SD, Haro-Ramirez N, Morrissette
NS. Systematic analysis of clemastine, a candidate apicomplexan
parasite-selective tubulin-targeting agent. Int ] Mol Sci 2022; 23: 68.
[DOI: 10.3390/ijms23010068]

Montazeri M, Rezaei K, Ebrahimzadeh MA, Sharif M, Sarvi S,
Ahmadpour E, Rahimi MT, Pagheh AS, Mehrzadi S, Daryani
A. Survey on synergism effect of ketotifen in combination with
pyrimethamine in treatment of acute murine toxoplasmosis. Trop
Med Health 2017; 45: 39. [DOI 10.1186/s41182-017-0079-0]
Dittmar AJ, Drozda AA, Blader I]. Drug repurposing screening identifies
novel compounds that effectively inhibit Toxoplasma gondii growth.
mSphere 2016; 1(2): €00042-15. [DOI: 10.1128/mSphere.00042-15]
Seeman P, Lee T. Antipsychotic drugs: direct correlation between
clinical potency and presynaptic action on dopamine neurons.
Science 1975; 188(4194): 1217-1219. [PMID: 1145194]; [DOIL:
10.1126/science.1145194]

Wang S, Zhang Z, Wang Y, Gadahi JA, Xie Q, Xu L, Yan R, Song
X, Li X. Toxoplasma gondii excretory/secretory antigens (TgESAs)
suppress pro-inflammatory cytokine secretion by inhibiting TLR-
induced NF-kB activation in LPS-stimulated murine macrophages.
Oncotarget 2017; 8(51): 88351-88359. [PMID: 89179440]; [DOI:
10.18632/oncotarget.19362]

Li T, Lindsley K, Rouse B, Hong H, Shi Q, Friedman DS, Wormald
DR, Dickersin K. Comparative effectiveness of first-line medications
for primary open-angle glaucoma: a systematic review and network
meta-analysis. Ophthalmology 2016; 123(1): 129-140. [PMID:
26526633]; [DOI: 10.1016/j.0phtha.2015.09.005]

Li F, Huang W, Zhang X. Efficacy and safety of different regimens for
primary open-angle glaucoma or ocular hypertension: a systematic
review and network meta-analysis. Acta Ophthalmol 2018; 96(3):
€277-e284. [PMID: 29144028]; [DOI: 10.1111/a0s.13568]

Weinreb RN, Realini T, Varma R. Latanoprostene bunod, a dual-
acting nitric oxide donating prostaglandin analog for lowering of
intraocular pressure. US Ophthalmic Rev 2016; 9(2): 80-87. [DOI:
10.17925/USOR.2016.09.02.80]

Garcia GA, Ngai P, Mosaed S, Lin KY. Critical evaluation of
latanoprostene bunod in the treatment of glaucoma. Clin
Ophthalmol 2016: 10: 2035-2050. [DOI: 10.2147/OPTH.S103985]
Rhee DJ, Tasman WS. Ophthalmologic therapeutics. Drugs in
ophthalmology. In: Waldman SA, Terzic A (eds). Pharmacology and
Therapeutics, Principles to Practice, Sanders Elsevier, Philadelphia,
PA. 2009, pp. 857-861. [ISBN: 978-1-4160-3291-5]

Wang S, Xu L, Jonas JB, Wang YX, You QS, Yang H. Dyslipidemia
and eye diseases in the adult Chinese population: The Beijing Eye
Study. PLOS ONE 2012; 7(3): €26871. [DOI: 10.1371/journal.
pone.0026871]

Pertl L, Mossbock G, Wedrich A, Weger M, Konigsbriigge O,
Silbernagel G, Posch F. Triglycerides and open angle glaucoma
- A meta-analysis with meta-regression. Sci Rep 2017; 7: 7829.
[DOI:10.1038/s41598-017-08295-1]

Wang S, Bao X. Hyperlipidemia, blood lipid level, and the risk of
glaucoma: a meta-analysis. Invest Ophthalmol Vis Sci 2019; 60:
1028- 1043. [DOI: 10.1167/iovs.18-25845]

Dube M, Chhawania PK, Shukla A, Kujur R, Tiwari US. Correlation
between serum lipids and primary open angle glaucoma: a clinical
study. Delhi ] Ophthalmol 2019; 29: 58-60. [DOI: 10.7869/djo.444]
Gupta R, Sharma A, Sharma HR. Dyslipidemia in primary open
angle glaucoma. JK Science 2020; 22(2): 84-87.

LiZ-H, Ramakrishnan S, Striepen B, Moreno SNJ. Toxoplasma gondii
relies on both host and parasite isoprenoids and can be rendered
sensitive to atorvastatin. PLoS Pathog 2013; 9(10): €1003665. [DOI:
10.1371/journal.ppat.1003665]

704.

705.

706.

707.

708.

709.

710.

711.

712.

713.

714.

715.

716.

717.

718.

Mirza H, Wu Z, Teo JDW, Tan KSW. Statin pleiotropy prevents rho
kinase-mediated intestinal epithelial barrier compromise induced
by Blastocystis cysteine proteases. Cell Microbiol 2012; 14(9): 1474-
1484. [DOI: 10.1111/j.1462-5822.2012.01814.x]

Tiwari AK, Nigoskar S, Mittal S, Kondaveeti SB. A study on
abnormalities of lipid profile in relation to primary open angle
glaucoma in type-2 diabetes mellitus. ] Med Sci Clin Res 2020; 8(11):
359-363. [DOI: 10.18535/jmscr/v8i11.62]

Wong VHY, Bui BV, Vingrys AJ. Clinical and experimental links
between diabetes and glaucoma. Clin Exp Optom 2011; 94: 1: 4-23.
[DOI: 10.1111/j.1444-0938.2010.00546.x]

Zhou M, Wang W, Huang W, Zhang X. Diabetes mellitus as a risk
factor for open-angle glaucoma: A systematic review and meta-
analysis. PLoS ONE 2014; 9(8): €102972. [DOI: 10.1371/journal.
pone.0102972]

Song BJ, Aiello LP, Pasquale LR. Presence and risk factors for
glaucoma in patients with diabetes. Curr Diab Rep 2016; 16(12):
124. [DOI: 10.1007/s11892-016-0815-6]

Reddy M, Malleswari M, Sai Rani K. Prevalence of primary open
angle glaucoma in diabetic patients. IOSR J Dent Med Sci 2017;
6(16): 147-151. [DOLI: 10.9790/0853-160603147151]

Desai A, Patel D, Sapovadia A, Mehta P, Brahmbhatt J. A study
of relation between primary open angle glaucoma and type II
diabetes mellitus.Int J Res Med Sci 2018; 6(3): 997-1001. [DOI:
10.18203/2320-6012.ijrms20180629]

Molan A, Nosaka K, Michael Hunter M, Wang W. The association
between Toxoplasma gondii and type 2 diabetes mellitus: a systematic
review and meta-analysis of human case-control studies. Bull Natl
Res Centre 2020; 44: 7. [DOI: 10.1186/5s42269-019-0256-x4]

Dunay IR, Sibley LD. Monocytes mediate mucosal immunity to
Toxoplasma gondii. Curr Opin Immunol 2010; 22(4): 461-466. [DOL:
:10.1016/.c01.2010.04.008]

Dupont CD, Christian DA, Selleck EM, Pepper M, Leney-Greene M,
Pritchard GH, Koshy AA, Wagage S, Reuter MA, Sibley LD, Betts
MR, Hunter CA. Parasite fate and involvement of infected cells in
the induction of CD4* and CD8* T cell responses to Toxoplasma
gondii. PLoS Pathog 2014; 10(4): e1004047. [DOI: 10.1371/journal.
ppat.1004047]

Grover HS, Blanchard N, Gonzalez F, Chan S, Robey EA, Shastri
N. The Toxoplasma gondii peptide AS15 elicits CD4 T cells that
can control parasite burden. Infect Immun 2012; 80(9): 3279-3288.
[DOI: 10.1128/IAL00425-12]

Schneider CA, Velez DXF, Azevedo R, Hoover EM, Tran CJ, Lo C,
Vadpey O, Gandhi SP, Lodoen MB. Imaging the dynamic recruitment
of monocytes to the blood-brain barrier and specific brain regions
during Toxoplasma gondii infection.. PNAS 2019; 116(49): 24796-
24807. [DOT: 10.1073/pnas.1915778116]

Detavernier A, Azouz A, Shehade H, Splittgerber M, Van Maele
L, Nguyen M, Thomas S, Achouri Y, Svec D, Calonne E, Fuks
E Oldenhove G, Goriely S. Monocytes undergo multi-step
differentiation in mice during oral infection by Toxoplasma gondii.
Commun Biol 2019; 2: 472. [DOI: 10.1038/s42003-019-0718-6]
Lopez-Yglesias AH, Camanzo E, Martin AT, Araujo AM, Yarovinsky
F TLR11-independent inflammasome activation is critical for CD4+
T cell-derived IFN-y production and host resistance to Toxoplasma
gondii. PLoS Pathog 2019; 15 (6): €1007872. [DOI: 10.1371/journal.
ppat.1007872]

Portillo J-AC, Van Grol ], Saffo S, Lopez Corcino Y, Rodriguez M,
Fox BA, Bzik DJ, Ward NL, Dubyak GR, Rojas RE, Toosi Z, Subauste
CS. CD40 in endothelial cells restricts neural tissue invasion by
Toxoplasma gondii. Infect Immun 2019; 87: e00868-18. [DOI:
10.1128/IA1.00868-18]

www.clinicalmedicinecr.com

Page 50 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

719.

720.

721.

722.

723.

724.

725.

726.

727.

728.

729.

730.

731.

732.

733.

734.

735.

Ross EC, Olivera GC, Barragan A. Early passage of Toxoplasma
gondii across the blood-brain barrier. Trends Parasitol 2022; 38(6):
450-461. [DOLI: 10.1016/j.pt..2022.02.003]

Barragan A, Sibley LD. Transepithelial migration of Toxoplasma
gondii is linked to parasite motility and virulence. ] Exp Med
2002; 195(12): 1625-1633. [PMID: 12070289]; [DOI: 10.1084/
jem.20020258]

Yarovinsky F. Innate immunity to Toxoplasma gondii infection.
Nature Rev Immunol 2014; 14(2): 109-121. [PMID: 24457485];
[DOI: 10.1038/nri3598]

Ueno N, Harker KS, Clarke EV, McWhorter FY, Liu WE Tenner
AJ, Lodoen MB. Real-time imaging of toxoplasma-infected human
monocytes under fluidic shear stress reveals rapid translocation of
intracellular parasites across endothelial barriers. Cell Microbiol
2014; 16(4): 580-595. [PMID: 24245749]; [DOL: 10.1111/cmi.12239]
Olaffson EB, Barragan A. The unicellular eukaryotic parasite
Toxoplasma gondii hijacks the migration machinery of mononuclear
phagocytes to promote its dissemination. Biol Cell 2020; 112(9):
239-250. [DOTI: 10.1111/b0c.202000005]

Cook JH, Ueno N, Lodoen MB. Toxoplasma gondii disrupts 1 integrin
signaling and focal adhesion formation during monocyte hypermotility.
] Biol Chem 2018; 293: 3374-3385. [DOI: 10.1074/jbc.M117.793281]
Denkers EY. Toll-like receptor initiated host defense against
Toxoplasma gondii. ] Biomed Biotechnol 2010; art. ID 737125. [DOL:
10.1155/2010/737125]

Cavet ME, Vittitow JL, Impagnatiello F, Ongini E, Bastia E. Nitric
oxide (NO): an emerging target for the treatment of glaucoma. Invest
Ophthalmol Vis Sci 2014; 55(8): 5005-5015. [PMID: 25125670];
[DOL: 10.1167/iovs.14-14515]

Goldstein M, Ostwald P, Roth S. Nitric oxide: a review of its role
in retinal function and disease. Vision Res 1996; 36(18): 2979-2994.
[PMID: 8917798; [DOI: 10.1016/0042-6989(96)00017-x]
Schmetterer L, Polak K. Role of nitric oxide in the control of ocular
blood flow. Progr Retinal Eye Res 2001; 20(6): 823-847. [PMID:
11587919]; [DOL: 10.1016/51350-9462(01)00014-3]

Brown GC, Bal-Price A. Inflammatory neurodegeneration mediated
by nitric oxide, glutamate, and mitochondria. Mol Neurobiol 2003;.
27(3): 325-355. [PMID: 12845153]; [DOL: 10.1385/MN:27:3:325]
Okayama N, Kevil CG, Correia L, Jourd’heuil D, Itoh M, Grisham MB,
Alexander JS. Nitric oxide enhances hydrogen peroxide-mediated
endothelial permeability in vitro. Am J Physiology Cell Physiol 1997;
C1581-C1587. [DOI: 10.1152/ajpcell.1997.273.5.C1581]
Scharton-Kersten TM, Yap G, Magram ], Sher A. Inducible nitric
oxide is essential for host control of persistent but not acute infection
with the intracellular pathogen Toxoplasma gondii. ] Exp Med 1997;
185(7): 1261-1273. [DOI: 0022-1007/97/04/1261/13 $2.00]

Choi JW. Enhanced nitric oxide production is closely associated
with serum lipid concentrations in adolescents. Clin Chim Acta
2004; 347:151-156.

Victor E, Beshaya N, El-Refaia SA, Helwab MA, Marwa FA, Dawoud
M. Toxoplasma gondii as a possible causative pathogen of type-1
diabetes mellitus: evidence from case-control and experimental
studies. Exp Parasitol 2018; 188: 93-101. [DOI : 10.1016/j.
exppara.2018.04.007]

Milovanovic I, Vujanc¢ M, Klun I, Bobic B, Nikolic A, Ivovic V,
Trbovich AM, Djurkovic-Djakovic O. Toxoplasma gondii infection
induces lipid metabolism alterations in the murine host. Mem Inst
Oswaldo Cruz 2009; 104(2): 175-178.

Mahboub HD, Helal MA, Eldaim MA, El-Razek EM, Elsify AM.
Seroprevalence of abortion causing agents in Egyptian sheep and
goat breeds and their effects on the animal’s performance. ] Agricult
Sci 2013; 5(9): 92-99. [DOI: 10.5539/jas.v59p92]

736.

737.

738.

739.

740.

741.

742.

743.

744.

745.

746.

747.

748.

749.

750.

751.

752.

Al-Kennany ER. Pathological study of the capability of Toxoplasma
gondii to induce oxidative stress and initiation a primary lesion
of atherosclerosis experimentally in broiler chickens. ] Anim Vet
Advances 2007; 6(8): 938-942. [ISSN: 1680-5593]

Hassan SM, Al-Kennany ER, Al-Hafez HAK. Hydrogen peroxide
induced atherosclerosis in chickens: effect of vitamin C. Iraqui J Vet
Sci 2000; 13: 249-270. [ISSN: 1607-3894]

Al-Kennany ER. Capability of Toxoplasma gondii to induce an oxidative
stress and initiation of atherosclerotic lesions in cats experimentally
infected. Iraqui J Vet Sci 2006; 20: 165-176. [ISSN: 1607-3894]
Al-Kaysi AM, Eid RM, Fahmy BG. Biochemical studies on the effect
of Toxoplasma infection on liver and kidney functions in mice.
Egypt ] Comp Path Clin Path 2010; 23(1): 174-185.

Xu E Lu X, Cheng R, Zhu Y, Miao S, Huang Q, Xu Y, Qiu L, Zhou
Y. The influence of exposure to Toxoplasma gondii on host lipid
metabolism. BMC Infect Dis 2020; 20: 415. [DOI: 10.1186/s12879-
020-05138-9]

Babekir A, Mostafa S, Obeng-Gyasi E. The association of Toxoplasma
gondii IgG and cardiovascular biomarkers. Int ] Environ Res Public
Health 2021: 18: 4908. [DOI: 10.3390/ijerph18094908]

Charron AJ, Sibley LD. Host cells: mobilizable lipid resources for the
intracellular parasite Toxoplasma gondii. ] Cell Sci 2002; 115(Pt 15):
3049-3059. [PMID: 12118061]

Sonda S, Ting LM, Novak S, Kim K, Maher J], Farese RV, Ernst JD..
Cholesterol esterification by host and parasite is essential for optimal
proliferation of Toxoplasma gondii. ] Biol Chem 2001; 276(37):
34434-34440. [PMID: 11457847]; [DOI: 10.1074/jbc.M105025200]
Nishikawa Y, Ibrahim HM, Kameyama K, Shiga I, Hiasa J, Xuan
X. Host cholesterol synthesis contributes to growth of intracellular
Toxoplasma gondii in macrophages. ] Vet Med 2011; 73(5): 633-639.
[PMID: 21187676]; [DOI: 10.1292/jvms.10-0496]

Nishikawa Y, Quittnat F, Stedman TT, Voelker DR, Choi JY, Zahn M,
Yang M, Pypaert M, Joiner KA, Coppens I. Host cells lipids control
cholesteryl ester synthesis and storage in intracellular Toxoplasma.
Cell Microbiol 2005; 7(6): 849-867. [PMID: 15888087]; [DOL
10.1111/j.1462-5822.2005.00518x]

Thara F, Nishikawa I. Starvation of low-density lipoprotein-derived
cholesterol induces bradyzoite conversion in Toxoplasma gondii.
Parasites Vectors 2014; 7: 248. [DOI: 10.1186/1756-3305-7-248]
Quittnat F, Nishikawa Y, Stedman T, Voelker DL, Choi JY, Zahn MM,
Murphy RC, Barkley RM, Joiner PM, Coppens I. On the biogenesis
of lipid bodies in ancient eukaryotes: synthesis of triacylglycerols
by a Toxoplasma DGAT1-related enzyme. Mol Biochem Parasitol
2004; 138(1): 107-122. [PMID: 15500922]; [DOI: 10.1016/j.
molbiopara.2004.08.004]

Lige B, Sampels V, Coppens I. Characterization of a second sterol-
esterifying enzyme in Toxoplasma highlights the importance of
cholesterol storage pathways for the parasite. Mol Microbiol 2013;
87(5): 951-967. [PMID: 23374239]; [DOL: 10.1111/mmi.12142]

Rao PV, Pattabiraman PP, Kopczynski C. Role of the Rho GTPase/
Rho kinase signaling pathway in pathogenesis and treatment of
glaucoma: bench to bedside research. Exp Eye Res 2016. [DOL:
10.1016/j.exer.2016.08.023]

Tanna AP, Johnson M. Rho kinase inhibitors as a novel treatment for
glaucoma and ocular hypertension. Ophthalmology 2018; 125(11):
1741-1756. [PMID: 30007591]; [DOI: 10.1016/j.0phtha.2018.04.040]
Riento K, Ridley AJ. ROCKS: multifunctional kinases in cell
behaviour. Nat Rev Mol Cell Biol 2003; 4(6): 446-456. [DOI:
10.1038/nrm1128]

Halasz E, Townes-Anderson E. ROCK inhibitors in ocular
disease. ADMET & DMPK 2016; 4(4): 280-301. [DOI: 10.5599/
admet.4.4.331]

www.clinicalmedicinecr.com

Page 51 of 52



Journal of Clinical Medicine: Current Research

Joseph Prandota

753.

754.

755.

756.

757.

758.

759.

760.

761.

762.

763.

764.

765.

766.

Moura-Coelho N, Tavares Ferreira J, Bruxelas CP, Dutra-Medeiros
M, Cunha JP, Proenca RP. Rho kinase inhibitors - review on the
physiology and clinical use in ophthalmology. Graefe's Archive Clin
Exp Ophthalmol 2019. [DOI: 10.1007/s00417-019-04283-5]
Yoshikawa Y, Shoji T, Kanno J, Ibuki H, Weinreb RN, Araie M,
Shinoda K. Glaucomatous vertical vessel density asymmetry of
the temporal raphe detected with optical coherence tomography
angiography. Sci Rep 2020; 10: 6845. [DOI: 10.1038/s41598-020-
63931-7]

Pasquale LR, Hanyuda A, Ren A, Giovingo M, Greenstein SH,
Cousins C, Patrianakos T, Tanna AP, Wanderling C, Norkett W,
Wiggs JL, Green K, Kang JH, Paul A. Knepper PA. Nailfold capillary
abnormalities in primary open-angle glaucoma: a multisite study.
Invest Ophthalmol Vis Sci 2015; 56: 7021-7028. [DOI:10.1167/
iovs.15-17860]

Cousins CC, Chou JC, Greenstein SH, Brauner SC, Shen LQ,
Turalba AV, Houlihan P, Ritch R, Wiggs JL, Knepper PA, Pasquale
LR. Resting nailfold capillary blood flow in primary open angle
glaucoma. Br ] Ophthalmol 2019; 103: 203-207. [DOI: 10.1136/
bjophthalmol-2018-311846]

Taniguchi EV, Almeida INE Carolina B.P.Gracitelli CBP, Agapito
C, Zett C, SantAna L, Kayser C, Prata TS, Paranhos A Jr. Peripheral
microvascular abnormalities associated with open angle glaucoma.
Ophthalmol Glaucoma 2022. [DOI: 10.1016/j.0gla.2022.10.004]
Fard MA, Ritch R. Optical coherence tomography angiography in
glaucoma. Ann Transl Med 2020; 8(18): 1204. [DOI: 10.21037/atm-
20-2828]

Yarmohammadi A, Zangwill LM, Diniz-Filho A, Suh MH, Yousefi S,
Saunders LJ, Belghith A, Manalastas PIC, Nedeiros FA, Weinreb RN.
Relationship between optical coherence tomography angiography
vessel density and severity of visual field loss in glaucoma.
Ophthalmology 2016; 123(12): 2498-2508. [PMID: 27726964];
[DOI: 10.1016/j.0phtha.2016.08.041]

Hou H, Moghimi S, Zangwill LM, Shoij T, Ghahari E, Manalastas
PIC, Penteado RC, Weinreb RN. Inter-eye asymmetry of optical
coherence tomography angiography vessel density in bilateral
glaucoma, glaucoma suspect, and healthy eyes. Am J Ophthalmol
2018; 190: 69-77. [PMID: 29580976]

Pradhan ZS, Dixit S, Sreenivasaiah S, Rao HL, Venugopal JP, Devi
S, Webers CAB. A sectoral analysis of vessel density measurements
in perimetrically intact regions of glaucomatous eyes: an optical
coherence tomography angiography study. ] Glaucoma 2018; 27:
525-531. [DOI: 10.1097/1JG.0000000000000950]

Newman A, Andrew N, Casson R. Review of the association
between retinal microvascular characteristics and eye disease. Clin
Exp Ophthalmol 2017; 46(5): 531-552. [DOI: 10.1111/ceo.13119]
Na R-H, Zhu G-H, Luo J-X, Meng X-J, Cui L, Peng H-J, Chen X,
Gomez-Cambronero J. Enzymatically active Rho and Rac small-
GTPases are involved in the establishment of the vacuolar membrane
after Toxoplasma gondii invasion of host cells. BMC Microbiology
2013;13: 125. [DOI: 10.1186/1471-2180-13-125]

Drewry LL, Jones NG, Wang Q, Onken MD, Miller M], Sibley LD. The
secreted kinase ROP17 promotes Toxoplasma gondii dissemination
by hijacking monocyte tissue migration. Nat Microbiol 2019; 4(11):
1951-1963. [DOI: 10.1038/s41564-019-0504-8]

Feng Y, LoGrasso PV, Defert O, Li R. Rho kinase (ROCK) inhibitors
and their therapeutic potential. ] Med Chem 2016; 59(6): 2269-2300.
[PMID: 26486225]; [DOI: 10.1021/acs.jmedchem.5b00683]

Wang SK, Chang RT. An emerging treatment option for glaucoma:
Rho kinase inhibitors. Clin Ophthalmol 2014; 8: 883-890. [DOLI:
10.2147/OPTH.S41000]

767.

768.

769.

770.

771.

772.

773.

774.

775.

Hein TW, Rosa RH, Yuan Z, Roberts E, Kuo L. Divergent roles of
nitric oxide and Rho kinase in vasomotor regulation of human
retinal arterioles. Investig Ophthalmol Vis Sci 2010; 51(3): 1583-
1590. [PMID: 19850828]; [DOI : 10.1167/i0vs.09-4391]
Jablonska-Ulrych A, Niewiadomy S, Buczynski E. [Diffuse
scleroderma in congenital toxoplasmosis. Pediatria Polska 1977;
52(10): 1155-1159. [PMID: 583677]

Solovastru L, Amalinei C. [Morphea associated with toxoplasmosis].
Revista Medico-chirurg Soc Med Naturali 2003; 107(3): 646-649.
[PMID: 14756079]

Barahona-Correa JR, De la Hoza A, Lépez MJ, Garzoén ], Allanore Y,
Quintana-Lopez G. Infections and systemic sclerosis: an emerging
challenge. Colomb Rheumatol 2021; 27(S 1): 62-84. [DOI: 10.1016/j.
rcrene.2019.12.004]

Torok KS. Pediatric scleroderma - systemic and localized forms.
Pediatr Clin North Am 2012; 59(2): 381-405. [DOI: 10.1016/j.
pcl.2012.03.011]

Erb C, Konieczka K. Rho-Kinase-Hemmer als neue lokale
Therapieoption beim primdren Offenwinkelglaukom [Rho
kinase inhibitors as new local therapy option in primary open
angle glaucoma]. Ophthalmologe 2021; 118(5): 449-460. [PMID:
33403458]; [DOI: 10.1007/s00347-020-01303-2]

Egorov Al Converse RR, Griffin SM, Styles JN, Sams E, Hudgens
E, Wade TJ. Latent Toxoplasma gondii infections are associated with
elevated biomarkers of inflammation and vascular injury. BMC
Infect Dis 2021; 21: 188. [DOI: 10.1186/512879-021-05882-6]
Marcos AC, Siqueir M, Alvarez-Rosa L, Cascabulho CM, Wagha
MC, Barbosa HS, Adesse D, Stipursky J. Toxoplasma gondii infection
impairs radial glia differentiation and its potential to modulate
brain microvascular endothelial cell function in the cerebral
cortex. Microvascular Res 2020; 131: 104024. [DOI: 10.1016/j.
mvr.2020.104024]

Estato V, Stipursky J, Gomes E Mergener TC, Frazdo-Teixeira E,
Allodi S, Tibiricd E, Barbosa HS, Adesse D. The neurotropic parasite
Toxoplasma gondii induces sustained neuroinflammation with
microvascular dysfunction in infected mice. Amer J Pathol 2018;
188(11): 2674-2687. [DOI: 10.1016/j.ajpath.2018.07.007]

www.clinicalmedicinecr.com

Page 52 of 52



	Title
	Correspondence

