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Bu yilin son sayisinda 9 6zgiin arastirma, 2 derleme ve bir olgu sunumu yer almaktadir. Ozgiin
makalelerde, Tiirkiye'de saptanan importe Plasmodium falciparum olgularina, bazi 6zellikli gebelerde
toxoplasmosis seroprevalansina, mide kanserli hastalarda firsatci paraziter hastaliklara, Van ilimizdeki
bagirsak parazitlerinin yayginhgina, son yillarda artan bir sorun olan uyuzun pandemi 6ncesi ve
sonrasindaki durumuna, yaraslardaki akarlara ve sigirlardaki ektoparazitlere vurgu yapan irdeleyen
makalelere yer verilmistir. Derleme makalelerde de {¢ Onemli paraziter hastaligin risklerinin
degerlendirildigi bir cahisma ile tek saglik konseptinde toxoplasmosisin durumunu ele alan iki makaleye
yer verilmistir. Olgu sunumunda ise dort leishmaniasis olgusu sunulmustur.

SCI/SCI-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda dergimizde yer alan makalelere
atif yapilmasinin, dergimizin bu endekse basvuru/kabul siirecinde biyiik 6nem tasidigini yeniden
belirtmek isterim. Bilim alanimizin en 6nemli unsurlarindan ve bizleri giiclendiren araclarindan biri
olan "Turkiye Parazitoloji Dergisi"nin bu sayisinin da bilimsel calismalariniza ve birikimlerinize yararl
olmasini umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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Unpleasant Souvenir: Imported Plasmodium
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ABSTRACT

Objective: Each year, approximately 125 million people visit malaria-endemic countries. This study aimed to investigate the
clinical characteristics of imported Plasmodium falciparum malaria infections in Tiirkiye.

Methods: The study included patients diagnosed with P. falciparum malaria between 1996 and 2022. A retrospective evaluation
was conducted on whole blood samples and/or blood smears, as well as detailed medical histories, clinical manifestations, and
laboratory findings. A total of 131 imported cases of P. falciparum were included in the study.

Results: Among the patients, 121 were male. Of these, 101 had traveled to Africa, while 30 had visited Asia. Among the patients,
109 were returned travelers, and 22 were refugees/migrants. Early trophozoites were observed in all patients, while gametocytes
were detected in 30 patients. Cerebral malaria developed in 15 patients, resulting in the death of two individuals. Additionally, 10

patients received preventive chemoprophylaxis.

Conclusion: Turkey is situated on migration routes that connect two continents to Europe, where more than 95% of the global
malaria burden exists. The importation of malaria through returned travelers poses a risk of malaria reintroduction in our country,
given the presence of suitable vectors, climate conditions, and environmental factors. Importantly, 30 patients (22.9%) exhibited
gametocyte forms of P. falciparum, which have the potential to infect Anopheles species, thus establishing a basis for local malaria
transmission.

Keywords: Travel medicine, fever, Tiirkiye, migration, malaria

0z

Amag: Her yil yaklagik 125 milyon kisi sitmanin endemik oldugu tlkeleri ziyaret etmektedir. Bu caligmada Turkiye'ye digaridan
gelen Plasmodium falciparum sitma enfeksiyonlarinin klinik 6zelliklerinin aragtirilmasi amaglanmigtir.

Yontemler: Caligmaya 1996-2022 yillar1 arasinda P. falciparum sitmasi tanisi konan hastalar dahil edildi. Tam kan érnekleri ve/
veya kan yaymalari, ayrintih tibbi éykiiler, klinik belirtiler ve laboratuvar bulgular retrospektif olarak degerlendirildi. Calismaya
toplam 131 digaridan gelen P. falciparum olgusu dahil edildi.

Bulgular: Hastalarin 121'i erkekti. Bunlardan 101'i Afrika’y1, 30’u Asya'y1 ziyaret etmisti. Hastalar arasinda 109’u turist/ziyaretci
ve 22'si miilteci/gd¢mendi. Tim hastalarda erken dénem trofozoitler gézlenirken, 30 hastada gametositler tespit edildi. On beg
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hastada serebral sitma gelisti ve iki kiginin 6lamiiyle sonuglandi. Ayrica 10 hastaya koruyucu kemoprofilaksi uygulandi.

Sonug: Tirkiye, kiresel sitma yiikiiniin %95’inden fazlasinin bulundugu iki kitay1 Avrupa’ya baglayan gég yollar: tizerinde yer
almaktadir. Uygun vektérlerin varhig, iklim kogullar: ve cevresel faktérler goz éntne alindiginda, sitmanin geri dénen yolcular
araciligiyla ithal edilmesi, tlkemizde sitmanin yeniden ortaya ¢ikmas: riski olusturmaktadir. Daha da énemlisi, 30 hastanin
(%22,9) P. falciparum’un Anopheles tiirlerini enfekte etme potansiyeline sahip gametosit formlarina sahip olmasi, yerli sitma bulas:
acisindan énemli bir risk faktori olarak degerlendirilmisgtir.
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INTRODUCTION

Ninety-one designated malaria-endemic countries are visited by
more than 125 million people annually. A serious proportion of
these travelers fall ill during their travel and over 10,000 malaria
cases are reported on the return. The actual number of cases can
rise to thirty thousand with the addition of unrecorded cases (1).
Visitors from non-endemic countries who have not encountered
malaria before, lack semi-immunity against it and therefore are
at higher risk for malaria (2). In this context, it is recommended
for returned travelers who had fever during the 3 months after
departure to be examined for malaria (3).

It is estimated that 10-15 million European travelers visit
malaria-endemic areas, and 12-15 thousand cases of malaria are
imported into European Union countries every year (4). An eight-
fold increase in the number of imported malaria cases is reported
in Europe between 1972 and 1999 (from 1,500 to 13,000 cases)
(5). Most of the imported cases of malaria in Europe are due to
Plasmodium falciparum comprising more than 70% of all imported
malaria cases, mostly acquired in the western and central parts of
Africa by travelers who were visiting friends and relatives (VER)
(6,7). In this context, human mobility and migration play a pivotal
role in malaria re-introduction and transmission, as infected
individuals can inadvertently introduce malaria parasites,
potentially including drug-resistant strains, into new regions,
creating challenges for elimination efforts in low-transmission
areas (8). Natural disasters and migration, such as those triggered
by earthquakes and flooding, can exacerbate malaria transmission
by leading to changes in behavior, such as sleeping outdoors due
to housing loss or safety concerns, as well as disrupting normal
healthcare services and disease control activities (9).

In Tiirkiye, 1,651 imported malaria cases were reported between
the years 1990 and 2009 with an average of 45-50 cases annually.
Three hundred one (18%) were single P. falciparum cases and
22 were mixed P. vivax and P. falciparum (10). In the year 2009,
the number of imported cases (n=46) exceeded the number of
autochthonous cases (n=38) for the first time. This prompted a
need for special interest to survey and control imported malaria
cases in Turkiye (11). Turkiye reported 9 relapsing cases in 2010
and 4 relapsing cases in 2011. An outbreak of 208 P. vivax cases,
both imported and local, was detected in the south-eastern
province of Mardin in 2012. Investigation indicated that the
outbreak was due to importation by lorry drivers arriving from
malaria-endemic countries and delayed diagnosis of index cases.
The outbreak was rapidly controlled, and surveillance intensified
in the south-eastern part of the country (12). Between 2012 and
2022, there has only been a report of 3 autochthonous cases of
P. falciparum/P. vivax mixed infection seen in Kayseri province in
2022 (13).

Artemisinin combination therapies are used for uncomplicated
P. falciparum malaria cases in Tiirkiye according to World Health
Organization (WHO) guidelines (14). Artemether-lumefantrine
combination therapy is the treatment of choice for this patient
group.

The aim of this study is to present the epidemiological status
of imported P. falciparum malaria in Tirkiye with clinical and
laboratory features.

METHODS

Ethical Approval

The ethical committee approval for this study was obtained from
Manisa Celal Bayar University Faculty of Medicine Health Sciences
Ethics Committee (20.478.486-1893/21.06.2023) and Manisa
Celal Bayar University Faculty of Medicine Health Sciences Ethics
Committee (decision no: 192/05.07.2021).

Patients and Microscopy Methods

In total, 131 patients who were admitted to Manisa Celal Bayar
University Faculty of Medicine Parasitology Department or
consulted from another hospital, between January 1°> 1996, and
December 30th, 2022, and diagnosed with P. falciparum malaria by
microscopy were included in the study. Blood smears and detailed
anamneses obtained from patients were evaluated retrospectively.
Malaria was diagnosed with the detection of P. falciparum on light
microscopic examination of Giemsa stained thin and thick smear
of fingertip blood samples on x100 magnification (Figure 1). The
diagnosis was made with the observation of a minimum of 200
microscopic fields on thin and 100 microscopic fields on thick
smears. Differential diagnosis of P. falciparum malaria was made
according to WHO guidelines (15). The detailed anamneses of the
patients were evaluated.

Sample Obtaining for Molecular Analysis and Real-
Time PCR

The Giemsa-stained preparations of both thick drops and thin
smears from all patients were immersed in methanol twice for
a duration of 1-2 minutes each time. Following this process, all
preparations were thoroughly rinsed with distilled water and left
to dry. Once dried, the preparations were delicately scraped off
the slide using a sterile scalpel and transferred to a sterile Petri
dish. This material contained the Plasmodium spp.

The collected material was then carefully transferred to a 1.5 mL
Eppendorf tube, and 200 pL of sterile phosphate buffered saline
was added. Subsequently, DNA isolation was carried out using the
ROCHE High Pure PCR Template Preparation Kit, enabling the
extraction of DNA from the collected material.

~0n-

Figure 1. Images of microscopical findings in thin blood

smears A. Gametocytes of P. falciparum on thin blood smear B.
Early trophozoites of P. falciparum on thin blood smear
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For further analysis, a specific primer, designed for the
Plasmodium apicoplast gene region, was employed to conduct
reverse transcription-quantitative polymerase chain reaction (RT-
gPCR) analysis.

F: CGAAAGTTAAGGGAGTGAAGACG

R: AATACTCGCCCCAGAACCC

The total reaction volume was 25 pL, comprising 1 pL of forward
primer, 1 pL of reverse primer, 12.5 pL of QuantiTect Probe PCR
Kit Master, 1 pL of EvaGreen, and 6.5 pL of PCR-grade water
(H20). To perform the RT-qPCR analysis, 5 uL of DNA was added
to the reaction mixture.

The applied protocol consisted of an initial denaturation step
at 95 °C for 15 minutes, followed by 40 cycles of denaturation
at 95 °C for 15 seconds, annealing at 60 °C for 30 seconds, and
extension at 72 °C for 20 seconds. Subsequently, a melting
analysis was conducted.

The melting analysis results were used to perform species
differentiation by comparing the melting curves of the control
samples (P. falciparum, P. vivax, P. ovale, and P. malaria control
samples) with those of the patient samples.

Statistical Analysis

A descriptive data set was prepared based on the patients’records.
The data were then analyzed using IBM SPSS Statistics for
Windows, Version 23.0 (IBM Corp., Armonk, NY, USA). To
evaluate the data set, descriptive statistics such as frequency,
percentage, and mean * standard error were employed.

RESULTS

A total of 131 patients diagnosed with P. falciparum malaria were
included in the study. The age range of the patients was 18-65
years, with a mean age of 34 years. Among the patients, 121 were
male and 10 were female.

Microscopic, clinical, and laboratory findings were evaluated
and are presented in Table 1. In the microscopic examinations,
early trophozoites of P. falciparum were detected in all samples,
while gametocytes were observed in 30 cases (22.9%). Schizonts
of P. falciparum were detected in peripheral blood smears from
3 patients. According to WHO criteria, hyperparasitemia was
observed in 86 samples (65.6%).

A total of 101 patients had traveled to Africa (77%), while 30
had visited Asia (23%). Among the patients, 109 were returned
travelers (83.2%), and 22 were refugees or asylum seekers (16.8%).
The most common presenting symptom was fever with chills
(n=131). Fatigue was reported by 114 patients, and prodromal
findings such as malaise and headache were observed in 102
patients. Other complaints included poor appetite (n=68),
headaches (n=55), myalgia/arthralgia (n=43), gastrointestinal
symptoms (n=45), sore throat and cough (n=32), and weight loss
(n=26) (Table 1).

The most frequent physical examination finding was splenomegaly
(n=82), followed by hepatomegaly in 60 patients. Icterus was the
least common finding (n=34). Cerebral malaria was diagnosed in
15 patients, and unfortunately, two of them succumbed to the
disease (Table 1).

Serum lactate dehydrogenase levels were elevated above 400
IU in 91 patients, while elevated serum aspartate transaminase
aspartat aminotransferaz levels were observed in 78 patients.

Table 1. Characteristics, clinical and laboratory findings of

Plasmodium falciparum patients

Characteristics (n=131) | %
Age (mean)* 34

Gender (female/male) 10/121 7.6/92.4
Travel region

Africa 101 77.0
Asia 30 23.0
e vl b banes g s
Refugee/asylum seeker 22 16.8
Complaints

Fevers, chills 131 100.00
Fatigue 114 87.0
Prodromal findings (malaise, headache) 102 77.8
Poor appetite 68 51.9
Headaches 55 41.9
Myalgia/arthralgia 43 32.8
SGtzsr:l?cigt:Cs}ir)lal symptoms (diarrhoea, 45 343
Sore throat and cough 32 244
Weight loss 26 19.8
Physical examination findings

Splenomegaly 82 62.5
Hepatomegaly 60 45.8
Icterus 34 25.9
Laboratory findings

LDH >400IU 91 69.4
AST >601U 78 59.5
WBC <4,000 cell/mm? 59 45.0
rI—rll}gq/):;‘:t;ilirubinemia (total bilirubin >1.2 54 412
Microscopy (Giemsa-stained peripheral blood smears)

Early trophozoites 131 100.00
Hyperparasitemia 86 69
Gametocytes 30 22.9
Cerebral malaria 15 114
Coma 7 5.3
Confusion 4 3.0
Convulsions 2 1.5
Dead 2 1.5
Chemoprophylaxis 10 7.6
*Age range was 18-65 years; LDH: Lactate dehydrogenase, AST: Aspartate
transaminase, WBC: White blood cell
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Leukopenia and hyperbilirubinemia were present in 59 and 54
patients, respectively (Table 1). Among the 131 patients, only 10
received chemoprophylaxis.

RT-qPCR analysis of all samples confirmed the presence of P.
falciparum.

DISCUSSION

Tirkiye stands at the crossroads of Europe, Asia, and Africa and
is located in the subtropical zone near the Balkans, Caucasia,
and the Middle East. There are 10 Anopheles species identified
in Tarkiye; An. sacharovi is the most important vector of malaria,
followed by An. superpictus, An. maculipennis and An. Subalpinus
(11). Historically, autochthonous cases of P. vivax and P. falciparum
malaria have been reported in Anatolia (16). P. vivax has been the
main causative agent of malaria in Tirkiye but according to WHO
data, since 2010 Turkiye is malaria-free, and all the cases are
imported malaria cases (17).

It is worth noting that there have been reports of autochthonous
mixed cases of P. vivax and P. falciparum in Turkiye. For instance,
in Kayseri province, three malaria cases caused by P. falciparum
and P. vivax were reported, despite the absence of travel history
to endemic regions (13). These cases involved individuals without
known chronic diseases who presented with symptoms such as
high fever, chills, and sweating, along with hepatosplenomegaly
and thrombocytopenia. The diagnosis was confirmed through
real-time polymerase chain reaction analysis and treatment with
artemether-lumefantrine and primaquine was administered. All
three patients exhibited mixed parasitemia and responded well to
treatment, with no recurrence of parasitemia observed.
Although malaria elimination has been achieved in Tirkiye,
researchers agree on the risk of autochthonous infection
in Turkiye due to P. malariae and P. falciparum based on the
presence of suitable vectors and climate conditions (18,19). In
the presented study, 23% of the patients had gametocyte forms
of P. falciparum, which can infect Anopheles species. It has been
reported that female An. superpictus mosquitoes in Turkiye can
be experimentally infected with P. falciparum in the laboratory
(20). In addition, it should be kept in mind that there may be an
increase in P, vivax malaria cases, as the increase in temperature
will accelerate the sporogonic period in the mosquito (21). A
particular concern is the presence of asymptomatic malaria
patients with sub-microscopic parasitemia, as they pose a
significant risk for the re-introduction of malaria in areas where
competent vectors and suitable climatic conditions exist (22).
Hyperparasitemia in P. falciparum malaria is associated with
higher mortality and morbidity (23). According to the Centers
for Disease Control and Prevention, hyperparasitemia itself is
considered a manifestation of severe malaria (24). Particularly
in non-endemic areas, hyperparasitemia has been found to
be a sensitive and specific indicator of severe malaria and
consequently, mortality and morbidity rates (25,26). However,
in our study, hyperparasitemia was present in 86 (65.6%) of the
samples, whereas cerebral malaria was observed in 15 (11.4%)
patients, and 2 patients (1.5%) succumbed to the disease. This
finding contradicts the literature, as Tirkiye is a non-endemic
country for P. falciparum malaria, and its population lacks semi-
immunity. Some studies have suggested updating the definition
of hyperparasitemia (27), and our study results also support this
notion.

We believe that one of the reasons for the high rates of
hyperparasitemia in our study is the late diagnosis of P. falciparum
malaria, which is a common occurrence in non-endemic countries
(28). In our study, a majority of the patients were returned
travelers (83%), who were Turkish nationals, while most
imported P. falciparum cases in Europe are found among migrants
or European nationals VFR in Africa (29,30). VERs in Europe tend
to make less effort to seek healthcare services (31). Similarly,
in Turkiye, patients experience delays in being diagnosed with
malaria, even though they present at health centers. Supporting
this, a recent study showed insufficient travel medicine awareness
among medical doctors in Turkiye. These factors may have
contributed to the high percentage of hyperparasitemia, while
morbidity and mortality rates remained relatively low. This can be
attributed to the aggressive nature of P. falciparum malaria, which
prompts individuals to seek medical care.

Study Limitations

Our study has several limitations. Although the Parasitology
Department of Manisa Celal Bayar University is a leading
laboratory in Tiirkiye, it is not the national reference center. While
we receive many malaria-suspected samples from all over Tiirkiye,
we do not have access to all samples. Therefore, our results may not
fully represent the entire epidemiology of imported P. falciparum
malaria in Tirkiye. However, we have sufficient grounds to
believe that our findings accurately reflect the current situation
of imported P. falciparum malaria in Turkiye. Another limitation
is the absence of diagnostic molecular methods, as microscopy
remains the gold standard for malaria diagnosis (33). The under-
representation of females in our study (6.4% of all patients) could
not be explained, and its coincidental nature cannot be ruled out.
All the samples mentioned in this study are cryopreserved and
stored in the Manisa Celal Bayar University Parasite Bank for
future studies.

CONCLUSION

Climate change and human mobility present significant threats
that can potentially facilitate the transmission of P. falciparum in
regions that were previously non-endemic, such as Tiirkiye and
Mediterranean countries in Europe. The detection of gametocytes
in 22.9% of the samples, coupled with the expanding distribution
of vectors due to climate change, amplifies the potential risk of
autochthonous transmission of P. falciparum malaria in Tirkiye
and possibly in the surrounding region.

In order to mitigate this risk, it is crucial to recommend
chemoprophylaxis for all travelers visiting high-risk regions
for malaria. Moreover, malaria should be considered a priority
diagnosisin the differential diagnosis of fever in returned travelers
who have visited malaria-endemic regions. It is imperative
to incorporate travel medicine, particularly malaria, into the
curriculum of healthcare workers to enhance their preparedness
in dealing with returned travelers.
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Preeklampsili Gebelerde Toxoplasma gondii
Seroprevalansinin Aragtirilmasi

Investigation of Toxoplasma gondii Seroprevalence in Preeclampsic
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0z

Amag: Toxoplasma gondii, toksoplazmoz etkeni olup, genis konak ¢esitliligine sahip, tibbi 6nemi yiiksek bir parazittir. Gebelikte
gecirilen bakteriyel, viral ve parasite enfeksiyonlar gebelik komplikasyonlarina zemin hazirlayabilmektedir. Etiyolojisi kesin
olarak bilinemeyen preeklampsi, yetersiz trofoblastik invazyona bagh sistemik vaskiiler endotel hasar ve anormal plasentasyon
gibi 6zel durumlara neden olmaktadir. Cesitli maternal enfeksiyonlar ve preeklampsi/eklampsi arasinda bir iligkinin olduguna
dair veriler mevcuttur. Calismamizin amaci, preeklampsili gebeler ile kontrol grubu olan normotansif saghkli gebelerde, anti-
Toxoplasma immunoglobulin (Ig)M ve anti-Toxoplasma IgG antikor varhig: arasindaki iliskinin, ELISA yéntemi ile incelenerek,
karsilagtirilmasidir.

Yontemler: Calismaya, Ocak 2019 ile Arahik 2020 tarihleri arasinda hastaneye bagvuran 176 gebe dahil edilmigtir. Gebelerin 88'i
(%50) preeklampsili, 88’1 (%50) ise normotansiftir. Preeklampsili ve kontrol grup gebelerden alinan kanlarda anti-Toxoplasma IgM
ve anti-Toxoplasma IgG antikorlari, ELISA y6ntemiyle arastirlmigtar.

Bulgular: Yapilan ¢alisma sonucunda ELISA ile her iki grup da anti-Toxoplasma IgM agsndan seronegatif olarak saptanmistir.
Anti-Toxoplasma 1gG ise, preeklampsili gebelerin 24’tinde (%27,3) ve normotansif gebelerin 18’inde (%20,5) seropozitif olarak
belirlenmigtir. Her iki grup arasinda da anti-Toxoplasma IgM ve anti-Toxoplasma IgG seropozitifligi (X2=0,289, p>0,05) yénden
istatistiksel olarak anlamli bir fark bulunamamigtir (p<0,05).

Sonug: Calisma sonucunda preeklampsili gebeler ile toksoplazmoz arasinda istatistiksel olarak anlaml bir fark bulunamamistir.
T. gondiinin preeklampsi patogenezinde meydana gelen hormonal, damarsal vb. degisimlere zemin hazirlamada etkisinden
bahsedebilmek ve preeklampsi ile T. gondii seropozitifligi arasinda olas1 bir iligkinin varhigimi ortaya koyabilmek icin ileri
caligmalarin yapilmas: gerektigi dustnilmektedir.

Anahtar Kelimeler: Toxoplasma gondii, preeklampsi, ELISA, immiinoglobulin

ABSTRACT

Objective: Toxoplasma gondii is the causative agent of toxoplasmosis and is a parasite of high medical importance with a wide host
variety. Bacterial, viral, and parasitic infections during pregnancy may predispose women to pregnancy complications. Preeclampsia
of unknown etiology causes special conditions such as systemic vascular endothelial damage due to insufficient trophoblastic
invasion and abnormal placentation. There are data of an association between various maternal infections and preeclampsia/
eclampsias. The aim of the study was to compare and analyze the relationship between the presence of anti-Toxoplasma IgM and
anti-Toxoplasma IgG antibodies in pregnant women with pre-eclampsia and in normotensive healthy pregnant women who were
in the control group.

Methods: In this study, 176 pregnant women who applied to our hospital between January 2019 and December 2020 were
included. 88 (50%) of the pregnant women had pre-eclampsia and 88 (50%) were normotensive. The presence of anti-Toxoplasma
IgM and IgG antibodies in blood taken from pregnant women with pre-eclampsia and control group was investigated using ELISA.
Results: Because of the study, both groups were found to be seronegative in terms of anti-Toxoplasma IgM by ELISA. Anti-
Toxoplasma IgG was found to be seropositive in 24 (27.3%) pregnant women with pre-eclampsia and 18 (20.5%) normotensive
pregnant women. There was no statistically significant difference between the two groups in terms of anti-Toxoplasma IgM and
anti-Toxoplasma IgG seropositivity (X?=0.289, p>0.05) (p<0.05).

Conclusion: Because of the study, no statistically significant difference was found between pregnant women with pre-eclampsia
and those with toxoplasmosis. It was thought that further studies should be conducted to discuss the hormonal, vascular, etc.
factors occurring in the pathogenesis of preeclampsia of T. gondii effect of preparing the ground for the changes and to reveal the
existence of a possible relationship between pre-eclampsia and T. gondii seropositivity.

Keywords: Toxoplasma gondii, preeclampsia, ELISA, immunoglobulin

2
=
[<b)

O

I

Gelis Tarihi/Received: 24.12.2022 Kabul Tarihi/Accepted: 11.08.2023

Yazar Adresi/Address for Correspondence: Aysenur Yildirim, Sivas Cumhuriyet Universitesi, Saglik Bilimleri Enstitiisti, Tibbi Parazitoloji
= Anabilim Dall, Sivas, Turkiye
E-Posta/E-mail: aysenur.ozen58@gmail.com ORCID ID: orcid.org/0000-0002-0133-9095

TUrk
PARAZITOLOJ

©Telif hakki 2023 Tirkiye Parazitoloji Dernegi - Makale metnine www.turkiyeparazitolderg.org web sayfasindan ulasilabilir.
This article is distributed under the terms of the Creative Commons Attribution-NonCommercial (CC BY-NC-ND) 4.0 International License.



https://orcid.org/0000-0002-0133-9095
https://orcid.org/0000-0002-6274-414X

210 Yildirim ve ark. Preeklampsili Gebelerde Toxoplasma gondii

Turkiye Parazitol Derg 2023;47(4):209-13

GIRig

Zorunlu hiicre ici bir parazit olan Toxoplasma gondii hemen hemen
tim memeli hayvanlarda ve kanathlarda yerlegebilen zoonotik
bir etkendir (1). Toksoplazmoz, immiin sistemi saglam bireylerde
genellikle semptomsuz veya hafif semptomlarla kendiliginden
gecirilirken, immin sistemi baskilanmig hastalarda agr
seyredebilmekte ve gebelerde plasenta aracihifiyla fetusa gecip
anomalilere neden olabilmektedir. Parazit insanlara bircok yolla
bulagabilmektedir. Ozellikle paraziti barindiran etlerin ¢ig veya az
pismis olarak tiiketilmesi, ookistlerle kontamine olmusg sebze ve
meyvelerin yenmesi, kan transfiizyonu ve organ transplantasyonu
baglica bulas yollaridir (1,2).

Insanimn en duyarl oldugu donem fetus donemidir. Bu dénemde
parazitin fetiise transplasental gecisi ile konjenital enfeksiyon
tablosu ortaya ¢ikmaktadir. Bulas riski gebelik haftas: ilerledikce
artig gosterirken; sekel birakma ihtimali gebelik haftasi ilerledikce
azalmaktadir. Gebeligin ilk ii¢ aylik déneminde gerceklesen bulag
sonrasinda gebelik ¢ogu zaman fetal élimle sonuglanmaktadir.
Ayrica yenidoganda koryoretinit, kérlik, strabismus, hidrosefali,
mikrosefali ve serebral kalsifikasyon gibi sekellere de neden
olabilir. Bulas gebeligin son t¢ ayhk déneminde ortaya ¢ikarsa
tamamen normal bebekler dogabilecegi gibi, ilerleyen yaglarda
korliik, sagirhik gibi tablolarla da kargilagilabilir (1-4).
Toksoplazmozun tanisinda; serolojik, histolojik ve molekiiler
yontemler kullanilabilmektedir. Altin standart olarak kabul edilen
Sabin-Feldman dye test parazite karsi gelisen IgG antikorlarin
varhgini tespit etmede kullanilmaktadir. T. gondii’ye ait spesifik
antikorlarin tespit edilmesinde kullanilan serolojik testlerden
biri olan ELISA, toksoplazmoz tamisinda en sik tercih edilen
yontemlerdendir (2,5,6).

Etiyolojisi halen tam olarak bilinmeyen preeklampsi, 20. gebelik
haftasindan sonra yiiksek kan basinc ve proteiniiri ile seyreden
bir gebelik komplikasyonudur. Preeklampsi tiim gebeliklerin
yaklagik %6-8'inde ortaya ¢ikarak ciddi 6nem arz etmektedir
(7-9). Son zamanlarda giderek artan caligmalar bakteri, viriis ve
parazit enfeksiyonlarinin preeklampsinin patogenezinde énemli
bir rol oynayabilecegini gostermektedir (8-10).

Daha énce yapilmig olan calismalara gére (10-12) T. gondii,
preeklampsi etiyolojisinde rol oynayabilecek etkenlerden bir
tanesidir. Biz de calismamizda buradan yola ¢ikarak, preeklampsisi
olan ve olmayan gebelerde toksoplazmoz seroprevalansim
karsilagtirmay1 ve T. gondii'nin preeklampsi etiyolojisindeki olas:
rolu tizerinde ¢ikarimda bulunmay: amacladik.

YONTEMLER

Caligmaya, Ocak 2019 ile Aralilk 2020 tarihleri arasinda
Cumhuriyet Universitesi Tip Fakiiltesi Uygulama ve Arastirma

Hastanesi Kadin Hastaliklar1 ve Dogum Anabilim Dalr'na
bagvuran, toplam 176 gebe dahil edilmistir. Yirminci gebelik
haftasindan itibaren, 18-40 yas aras1 88 preeklampsili 6n ve/veya
kesin tanili, 88 kontrol grubu normotansif gebede anti-T. gondii
immiinoglobulin M (IgM) ve anti-T. gondii 1gG antikorlarinin
varligi ELISA yéntemi ile aragtirilmistar.

Caligma planlandiktan sonra, Cumhuriyet Universitesi Klinik
Aragtirmalar Etik Kurulu'ndan, (2018-12/04) onay alinmigtir.
Galismaya alinan 176 gebeye onay formu okutularak, imzalar
alinmgtir.

Galigmaya katilan preeklampsi én ve/veya kesin tanii ve
kontrol grubu normotansif gebelerden, antikoagulanl tiplere,
Ser mL venéz kan alinmigtir. Alinan kanlar 1.500 devirde, 5
dakika santrifij edilmigtir. Tipin st kisminda kalan serumlar:
eppendorf tuplere konulmustur. Serumlar, calisma giniine kadar,
-20 °C’de derin dondurucuda muhafaza edilmistir.

T. gondii IgM ve IgG antikorlari, sandvi¢ ELISA yoéntemi ile
aragtirilmigtir. Bunun i¢cin BIOTECH marka, EL x50/8 otomatik
microplate yikama cihazi ve anti-T. gondii IgM ve anti-T. gondii
IgG ELISA testleri icin NOVATEC Immiinodiagnostica ticari kiti
(Novalisa®, T. gondii IgM ve IgG ELISA, Dietzenbach, Germany)
kullanilmigtir.

Kitin prospektiisiine gore;

Anti-T. gondii IgM antikorlan i¢cin 11 Nova Tec Units (NTU)
uzerindeki degerler pozitif, 9-11 NTU siipheli/ara deger, 9 NTU
altindaki degerler negatif olarak degerlendirilmektedir.

Anti-T. gondii IgG antikorlar i¢in 35 [U/mL (international unit/
mililitre) tzerindeki degerler pozitif, 30-35 IU/mL siipheli/ara
deger, 30 IU/mL altindaki degerler negatif olarak ahnmigtir.

istatistiksel Analiz

Gahismada kategorik degiskenlerin arasindaki seropozitiflik
oranlarimin istatistiksel olarak belirlenmesinde ki-kare testi
kullanilmigtir. Sonuglarin istatistiksel analizi i¢cin inkliizyon
body miyozit Statistical Package for Social Sciences Statistics 20
programindan yararlamlmistir. Istatistiksel olarak anlamhilik
duizeyi p<0,05 olarak kabul edilmistir.

BULGULAR

Caligmaya toplamda 176 gebe dahil edildi. Gebelerin yas aralig:
18-40, gebelik haftas1 33-40 hafta araliginda ve gravida sayilar1 1
ila 6 arasindadr.

Galismaya alinan 88 preeklampsili gebenin ve 88 kontrol
grubunun tamaminda (%100) anti-Toxoplasma IgM antikoru
seronegatif olarak bulunmustur (Tablo 1).

Tablo 1. Preeklampsili gebeler ve normotansif gebelerde anti-Toxoplasma IgM ELISA seropozitiflik sonugclar

Anti-Toxoplasma IgG ELISA

(+) ) Toplam
Calisma gruplar1

n % n % N %
Preeklampsili gebeler 0 0 88 100 88 100
Normotansif gebeler 0 0 88 100 88 100
(+): Pozitif, (-): Negatif, n: Say, IgG: Tmmﬁnoglobulin G
Anti-Toxoplasma IgG degerleri ise, normotansif gebelerin 18’inde (%20,5); preeklampsili gebelerin 24’tinde ise (%27,3) seropozitif olarak saptanmgtir (Tablo 2)
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TARTISMA

Toxoplasma gondii, konak ve doku spesifitesi gdstermeyen
paraziter bir etkendir. Enfeksiyona her yagtaki kadin ve
erkeklerde, sosyoekonomik gruplara bagh olarak belirgin farklilik
gostermeden rastlanabilmektedir (1,3).

Diinyadaki toksoplazmoz seroprevalanst %12-90 arasinda
degiskenlik gostermektedir (5). Yurt dis1 kaynakl epidemiyolojik
calisgmalar degerlendirildiginde, gebe kadinlardaki T. gondii
seropozitiflik oranlar1 Amerika ve Ingiltere’de %16-40; Ispanya'da
%25,7; Tayvan'da %75,2; Fransa'da ise %80 olarak bildirilmistir
(2,3,13,14).

Ulkemizde farkli bolgelerden bazi illerin anti-Toxoplasma IgG
seropozitiflik oranlarina bakilacak olursa; Sanlwrfada (15),
%60,4; Sivas'ta (16), %26,7 Mersin Erdemlide (17), %28,7;
Mugla'da ise (18), %18,8 olarak tespit edilmistir.

Ulkemizde yapilmis calismalar (2,15-18), Amerika, Ingiltere,
Tayvan ve Fransa gibi dulkelerin bir kisim verileriyle
kargilagtinldiginda  (2,3,13,14), ortalama olarak tlkemizde
gebelerde toksoplazmozun daha digik oldugu gériilmektedir.
Turkiye'deki bolgesel degisiklik oranlari yoresel farkliliklara,
beslenme aligkanliklarina (¢ig veya az pismis et yeme) veya kisisel
hijyen kurallarina gére degisim géstermektedir.

Gebelik déneminde 6nemli bir sorun olan T. gondii, konjenital
gecis ile fetiiste bircok organ ve sistem tizerinde kalici hasarlar
meydana getirebilmektedir (19).

T. gondii enfeksiyonunun, gebelikte ve gebelik sonrasi dénemde,
hormonlar1 etkileyebilecegi yapilan caligmalarla gosterilmistir
(19-22). Fakat gebelik swasinda T. gondiinin maternal-fetal
gecisi ve hormon seviyeleri tizerinde etki mekanizmasi halen
aciklanamamigtir (19).

Etiyolojisi ve birincil patolojisi hala belirsiz olarak bilinen
preeklampside, enfeksiyonun rolii tartismalidir (23). Bu ¢alisma,
gebelikte 6nemli bir saglik sorunu olan preeklampsi ile T. gondii

enfeksiyonunun potansiyel iligkisini aragtirmak, amacayla
yapilmigtur.

Galismamizda gerek anti-T. gondii IgM ve gerekse de anti-T. gondii
IgG seropozitifligi agisindan, istatistiksel olarak anlamli bir
sonuca ulagilamamigtir (X*=0,289 p>0,05).

Daha o6nce yapilmis olan aragtirmalar, bakteriyel veya viral
enfeksiyonu olan kadinlarda, enfeksiyonu olmayan kadinlara
kiyasla preeklampsi gelisme riskinin daha yitksek oldugunu
gostermistir (9,23,24).

Saghk Bakanlg Haseki Egitim ve Arastirma Hastanesi Kadin
Hastaliklar1 ve Dogum Poliklinigine bagvuran saglhkli 102
gebede, yasla iligkili olarak seropozitiflik oranlar: incelendiginde,
anti-Toxoplasma 1gG pozitifligi, en sik 21-25 yas araliginda
(%58,8) ve ikinci en stk 26-30 (%52,7) yas araligindaki gebelerde
tespit edilirken, en az sikhk 16-20 (%12,5) yas araligindaki
gebelerde oldugu belirtilmistir (2). Calismada 21-25 ve 26-30
yas gruplarinda bulunan seropozitiflik oranlari, 31-35 ve 36 ve
iistil yag gruplarindan daha yiiksek olarak yorumlanmgtir (2). Bu
durumun ¢aligmamizda preeklampsili ve normotansif gebelerin
sosyodemografik bir veri olarak bulunan yas gruplarinda
anti-Toxoplasma IgG seropozitiflik oranlari ile uyumlu oldugu
gorulmektedir.

Mazor-Dray ve ark’lar1 (25), gebelik esnasinda gegirilen idrar
yolu enfeksiyonlarimin gebelikte erken dogum, preeklampsi,
intrauterin gelisme geriligi ve sezeryan dogum ile iligkisinin
oldugunu belirlemislerdir.

Preeklampsi etiyolojisini arastiran calismalarda (9,24,25) daha
cok bakteriyel ve viral etkenler tizerinde durulmus olup; paraziter
enfeksiyonlar ile ilgili sitnirh sayida ¢aligmaya rastlanmilmigtar.
Nourollahpour ve ark’lar1 (8), enfeksiyonlara karsi olusan
enflamasyon yanitinin, preeklampsinin uyarilmasinda énemli bir
role sahip oldugunu belirtmistir. Ayrica periodontal, vajinal veya
triner sistem enfeksiyonlar: tarafindan uyarilan proinflamatuar
sitokinler (TNF-a, IL-12, IFN-y, vb.) ve diger hiicresel aracilarin,

Tablo 2. Preeklampsili gebeler ve normotansif gebelerde anti-Toxoplasma IgG ELISA seropozitiflik sonuglari

Anti-Toxoplasma IgG ELISA

(+) ) Toplam
Caligsma gruplar1

n % n % n %
Preeklampsili gebeler 24 27,3 64 72,7 88 100
Normotansif gebeler 18 20,5 70 79,5 88 100

(+): Pozitif, (-): Negatif, n: Say1, X?=0,289 p>0,05, IgG: immunoglobulin G
Preeklampsili gebelerle, normotansif gebelerde T. gondii varhiginin etkisinin aragtirildigi bu ¢calismada; gerek anti-Toxoplasma IgM ve gerekse de anti-Toxoplasma IgG
seropozitifligi agisindan, istatistiksel olarak anlaml bir sonuca ulagilamamgstir (X2=0,289 p>0,05)

Tablo 3. Preeklampsili ve normotansif gebelerin yas gruplarina gére anti-Toxoplasma IgG seropozitiflik oranlar1

Anti-Toxoplasma IgG (+) Anti-Toxoplasma IgG (+)
Yas gruplar: preeklampsili gebe normotansif gebe

n (%) n (%)
18-24 1 %4,2 - -
25-34 14 %58,3 13 %72,2
35-40 9 %37,5 5 %217,8
Toplam 24 %100 18 %100
(+): Pozitif, (-): Negatif, n: Say1, IgG: Tmmi'moglobulin G
Preeklampsili ve normotansif gebelerin yas gruplarina gore anti-Toxoplasma IgG seropozifligi en fazla 25-34 yas araliginda ve ardindan 35-40 yas arahginda
yogunlagsmanin oldugu, en az yogunlagmanin ise 18-24 yas araliginda oldugu sonucuna ulagilmistir (Tablo 3)
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preeklampsinin patofizyolojinde 6nemli bir degisiklik olan
endotelyal disfonksiyona neden oldugunu aktarmiglardir.
Guncel literatiirde genel anlamda preeklampsi patogenezi ile
bakteriyel, viral ve paraziter enfeksiyonlara karg: viicudun verdigi
immunolojik tepkiler arasindaki baglantilara deginilmistir (8).
Soydinc ve ark. (11), maternal enfeksiyonlar ile preeklampsi
arasindaki iligkiyi aragtirmiglardir. Elli doért preeklampsili gebe ve
54 saghkli gebede anti-T.gondii antikorlarim incelemislerdir (11).
Calismada, katihmalarin Chlamydia pneumoniae, Mycoplasma
hominis, Helicobacter pylori , Cytomegalovirus (CMV), Herpes
simplex virtus tip 2 (HSV-2) ve Toxoplasma gondii antikorlar
analiz edilmistir. Hasta ve kontrol grubu arasinda anti-Toxoplasma
antikor seroprevalansi, calismamizda oldugu gibi, gebe ve kontrol
grubu arasinda anti-T. gondii antikor seroprevalansi agisindan
anlaml bir farklilik saptanmamugtir.

Norvec’te yapilan bir calismada (10), 35.940 gebeden olusan
temel bir caligma popilasyonu icerisinden 9781 rastgele
secilmigtir. Dogum éncesi alinan serum 6rnekleri HSV-2 virust,
CMV ve EBV virisiine spesifik IgG antikorlar1 yéniinden analiz
edilmigtir. Gebelerin %3’tinde (33/978) preeklampsi tablosu
gézlenmigtir. Calisma sonucuna gére preeklampsi tablosu gelisen
33 gebe kadimin %9’u anti-Toxoplasma IgG antikorlar1 agisindan
seropozitif olarak saptanmaistir. Preeklampsi tablosu gézlenmeyen
gebelerde anti-Toxoplasma IgG seropozitiflik orani ise %10 olarak
belirtilmigtir. Toxoplasma gondii'ye kars1 antikor prevalansinda
istatistiksel olarak anlamli bir fark olmadigini saptamiglardir.
Bizim ¢alismamizda da anlaml bir fark bulunamamusgtur.

Kuzey Meksika'da yapilan retrospektif bir caligmada, hipertansif
bozukluklar1 olan 146 gebenin %6,2, 146 kontrolin ise %5,5
anti-Toxoplasma IgG antikorlar seropozitif olarak tespit edilmisgtir.
Kontroller ve gebeler arasinda anti-T. gondii seropozitifligi
agisindan anlamli bir farklibk saptanmamistir (23). Ayrica
calismada T. gondii enfeksiyonuna bagh dopamin hormonundaki
artisin  hipertansif bozukluklara neden olabilecegi hipotezi
ileri surilmugtir (23,26). Bu hipotez preeklampsiye eslik eden
hipertansif bozuklugun T. gondii etkenine bagl olabilecegini
desteklemektedir. Yaptigimiz calismada yeteri kadar hastaya
ulagilamamig ve mevcut imkanlarin kisitlilii nedeniyle hormonal
seviyelere bakilamadig icin anlaml sonuglar elde edilememistir.
Bu konuda ileri caligmalara gereksinim duyulmaktadar.

Alshareef ve ark.nin (12) Sudan, Hartum’daki ¢aligmalarinda,
90 preeklamptik ve 90 normotansif gebenin serumu ELISA
yoéntemiyle anti-Toxoplasma IgM ve anti-Toxoplasma 1gG varhg:
agisindan incelenmigtir. Preeklampsi olgularinda normotansif
gebelere gore daha yiiksek anti-Toxoplasma IgG seropozitifliginin
oldugu ve istatistiksel olarak anlamli caktigini (%32,3/%4,4;
p<0,001) bildirmektedirler. Bu ¢alisma sonucu, bizim
bulgularimiz ve diger bazi (10,11,23) bulgularla anti-Toxoplasma
IgG seropozitifligi yoénunden benzerlik gostermemektedir.
Alshareef ve ark.lar1 (12), caligma bulgularimizin aksine, T. gondii
enfeksiyonu ile preeklampsi arasinda bir iligkinin oldugunu
vurgulamaktadir.

Calismanin Kisithihiklar:

Galigmamizda, diger bir¢ok caligmaya benzer olarak (10,11,23), T.
gondii ile preeklampsi arasinda anlamh bir iligki saptanamamus;
Sudan’da yapilmis olan caligma (12) sonuglanyla ise farklihk
gostermistir.

SONUC

Sonug olarak, T. gondii gebelikte 6nemli bir enfeksiyon etkeni
olarak bilinmektedir. Enfeksiyonlarin gebelik komplikasyonlarina
zemin hazirlamada etkili olabilecegine dair tartismalar mevcuttur.
Galismamizda preeklampsili gebeler ile Toxoplasma seroprevalansi
arasinda anlaml bir iligki saptanmamistir. Gebelikte gecirilen
primer enfeksiyonun neden olabilecegi komplikasyonlar goz
6niine alindiginda toksoplazmozun gebelik éncesinde ve gebelerde
tarama yapilmas: gereklidir. Ulkemizde anne ve fetus i¢in hayati
risk tasiyan preeklampsi ile T. gondii arasindaki iligkiyi aragtiran
sinirh sayida caligma olmasi nedeniyle, elde edilen sonuglarin
literatiire katk: saglayacag: dusiuntlmektedir. Bu konuda daha
kapsamli caligmalara ihtiya¢ duyulmaktadir.
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ABSTRACT

Objective: Trichomoniasis is the most common sexually transmitted protozoan infection worldwide. Metronidazole is widely
considered as the drug of choice for treating of trichomoniasis but considering its potential side effects, we aimed to assess the
therapeutic influences of hydro-alcoholic extracts of Quercus brantii and Artemisia aucheri Boiss as alternative medications against
Trichomonas vaginalis (T. vaginalis).

Methods: The trophozoites were cultured in TYI-S-33 medium at a density of 5x10° trophozoites/mL. Subsequently, they were
incubated with varying concentrations of the plant extracts (32, 64, 125, 250, 500, and 1,000 pg/mL) and metronidazole (16, 32,
64, 125, 250, and 500 pg/mL), as the positive control. The number of trophozoites in each well plate was quantified after 2, 4, 6,
24, 48, and 72 hours using trypan blue staining. Finally, the viability of the parasite was assessed by vital methylene blue staining.
Results: The hydro-alcoholic extracts of Q. brantii and A. aucheri Boiss at concentrations of 125, 250, 500, and 1,000 pg/mL
demonstrated significant efficacy against the parasite. Our findings indicated that the minimum effective concentrations were
125 pg/mL and hydro-alcoholic extracts of Q. brantii and A. aucheri Boiss have the ability to effectively eliminate T. vaginalis after
48 and 72 hours of treatment.

Conclusion: The findings of the present study showed that hydro-alcoholic extract of Q. brantii and A. aucheri Boiss can induce
death in T. vaginalis. However, further complementary in vivo studies are needed to assess the components of these plants in the
treatment of T. vaginalis.

Keywords: Hydro-alcoholic extract, Quercus brantii, Artemisia aucheri Boiss, Trichomonas vaginalis

0z

Amag: Trichomoniasis, diinya ¢apinda en yaygin cinsel yolla bulagan protozoa enfeksiyonudur. Metronidazol yaygin olarak
trichomoniasis tedavisi i¢in tercih edilen ilag olarak kabul edilir, ancak potansiyel yan etkileri géz éniine alindiginda, Trichomonas
vaginalis'e karg: alternatif ilaglar olarak Quercus brantii ve Artemisia aucheri Boiss'in hidro-alkolik ekstraktlarinin terapéotik etkilerini
degerlendirmeyi amagcladik.

Yontemler: Trofozoitler, 5x10° trofozoit/mL yogunlukta TYI-S-33 ortaminda kiltiirlendi. Daha sonra, farkh konsantrasyonlarda
bitki ekstraktlar1 (32, 64, 125, 250, 500 ve 1.000 pg/mL) ve metronidazol (16, 32, 64, 125, 250 ve 500 pg/mL) ile inkiibe edildiler.
pozitif kontrol. Her gézenekli plakadaki trofozoitlerin sayisi, tripan mavisi boyama kullanilarak 2, 4, 6, 24, 48 ve 72 saat sonra
olguldii. Son olarak, parazitin canlihg: hayati metilen mavisi boyamasi ile degerlendirildi.
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Bulgular: Q. brantii ve A. aucheri Boiss'in 125, 250, 500 ve 1.000 ug/mL konsantrasyonlardaki hidro-alkolik ézleri, parazite kars: 6nemli etkinlik gésterdi.
Bulgularimiz, minimum etkili konsantrasyonlarin 125 pg/mL oldugunu ve Q. brantii ve A. aucheri Boiss’in hidro-alkolik ekstraktlarinin, 48 ve 72 saatlik
tedaviden sonra T. vaginalis'i etkili bir sekilde yok etme yetenegine sahip oldugunu gésterdi.

Sonug: Bu ¢alismanin bulgulari, Q. brantii ve A. aucheri Boiss’in hidro-alkolik ekstraktinin T. vaginalis'te 6liime neden olabilecegini géstermistir. Bununla
birlikte, T. vaginalis'in tedavisinde bu bitkilerin bilesenlerini degerlendirmek i¢in daha fazla tamamlayici in vivo caismalara ihtiya¢ vardir.

Anahtar Kelimeler: Hidro-alkolik 6zii, Quercus brantii, Artemisia aucheri Boiss, Trichomonas vaginalis

INTRODUCTION

Trichomoniasis is caused by Trichomonas vaginalis (T. vaginalis)
and is considered the most common sexually transmitted
protozoan infection worldwide (1,2). The prevalence of
trichomoniasis varies among different countries and is influenced
by factors such as cultural and socioeconomic status, as well as
access to healthcare (2,3). It is estimated that 5% to 10% of
women, equivalent to approximately 276 million cases annually,
are affected in the overall female population worldwide (4). The
prevalence of trichomonas infection has been reported more in
sexual transmitted disease clinics to range from 25% to 36% (5).
In Iran, the prevalence rate of this disease has been observed to
range from 2% to 8%, with the possibility of reaching up to 42.9%
percent in high-risk areas (2,6). These findings highlight the
varying levels of trichomoniasis occurrence within the country.
The infection can manifest with a wide range of signs, varying
from asymptomatic states to severe inflammation. In women,
clinical symptoms may include urinary discomfort, redness,
itching, vaginal discharge, abdominal pain, and genital soreness.
Among men, trichomoniasis typically affects the urethra and may
cause symptoms such as burning sensation after ejaculation and
urination, as well as a discharge from the penis. It is important
to note that trichomoniasis can persist for an extended period,
even years, if left untreated (7-9). The nitroimidazoles, including
tinidazole and metronidazole, are the sole class of drugs known
to possess efficacy against this parasitic infection as confirmed
by the Food and Drug Administration (10). Despite being
considered the first-line treatment for this disease (11), long-
term use of metronidazole can result in treatment failure due
to the emergence of drug-resistant strains of the protozoan.
Furthermore, metronidazole is associated with several adverse
effects, including nausea, dizziness, hypersensitivity reactions,
and dermatological disorder manifestations (12). Therefore, it is
necessary to explore alternative pharmaceutical options for the
treatment of this infection. to fulfill this objective some plants
with pharmacological potential were examined (13). Artemisia
aucheri Boiss, a native plant in Iran, is commonly utilized in
traditional medicine as an antiparasitic agent. Notably, this plant
possesses artemisinin, a compound known for its antiparasitic
properties (14).

Quercus brantii, also known as west oak or zagros oak grows in
western Iran. Decocted extract of this plant is used to treat
diarrhea, inflammation and burns and it also has anibacterial
properties (15-18). The aim of this study was to evaluate the
therapeutic effects of hydro-alcoholic extract of Q. brantii and A.
aucheri Boiss against T. vaginalis.

METHODS

Ethics Approval

The protocol of the present study was reviewed and approved by
the Ethics Committee of the Jundishapur University of Medical

Sciences (approval no: IR AJUMS.REC.1400.536). It should be
noted that since this study was conducted in vitro, it does not
involve any patients or human subjects.

Preparation of hydro-alcoholic extracts

The fruits of Q. brantii and leaves of A. aucheri Boiss were obtained
fromareputableherbal shoplocated in Khuzestan province, Ahvaz,
Iran. The botanical identification of both plants was confirmed
by Prof. Amir Siahpoosh at the Medicinal Plant Research Center,
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran,
and verified as Quercus brantii and Artemisia aucheri Boiss species.
The Quercus brantii voucher specimen has been assigned code
number A2116401021 and the Artemisia aucheri Boiss voucher
specimen has been assigned code number A2111101012.
Following the drying process, the plants were pulverized using
an electric mill and subsequently stored in refrigerator until
extraction time. The hydro-alcoholic extract was prepared by
dissolving 100 g of the plant powder in 1,000 mL of 50% ethanol
solution. In the subsequent step, the solution was mixed for 72
hours at a temperature of 25 °C using an electrical sieve shaker.
Subsequently, the solution was filtered through Whatman’s filter
paper and placed in an incubator at 37 °C to allow for solvent
evaporation. The hydro-alcoholic extracts were then stored at -20
°C until use. Finally, various concentrations of the extracts (32,
64, 125, 250, 500, and 1,000 pg/mL) were prepared in a dimethyl
sulfoxide (DMSO) solution (19). T. vaginalis isolates were obtained
from Isfahan University of Medical Sciences, Isfahan, Iran. In the
following step, the T. vaginalis isolates were cultured in a TYI-S-33
medium consisting of trypticase-yeast extract-maltose (pH=6,8),
10% Fetal Calf Serum, 100 U/mL streptomycin and penicillin,
and a vitamin mixture, at a temperature of 37 °C. Typically, this
culture medium maintained a concentration of approximately
5x10° cells/mL within 48 hours (11).

Treatment and cytotoxicity assay

A density of 5x10° trophozoites/mL was incubated in triplicate
in the 24-well plate at 37 °C with different concentrations of
the plant extracts (32, 64, 125, 250, 500, and 1,000 pg/mL).
Trichomonas trophozoites were also incubated in the presence
of metronidazole (16, 32, 64, 125, 250, and 500 pg/mL) as the
positive control, and culture media without any treatment served
as the negative control. In addition, the viability of trophozoites
was assessed at different time intervals ranging from 2 to 72
hours using by vital trypan blue staining. The IC50 values for the
plant extracts were also determined.

Statistical Analysis

Data analysis was carried out using GraphPad Prism and SPSS
software. Group comparisons were performed using the one-way
ANOVA test and P<0,05 was considered for significant difference.
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RESULTS

The effect of the various concentrations of hydro-alcoholic extract
of Q. brantii and A. aucheri Boiss against T. vaginalis was assessed
after 2, 4, 6, 24, 48, and 72 hours of treatment, respectively
(Table 1 and 2). The hydro-alcoholic extract of Q. brantii and A.
aucheri Boiss at concentrations of 125, 250, 500, and 1,000 pg/
mlL exhibited significant efficacy against the parasite. The most
promising results were observed at concentrations of 500 and
1,000 pg/mL after 48 and 72 hours of treatment. However,
all concentrations (16,32,64,125,250, and 500 upg/mL) of
metronidazole demonstrated complete cytotoxicity against T.
vaginalis after 24 hours of treatment (Table 3). In addition, the
effect of hydro-alcoholic extract of Q. brantii and A. aucheri Boiss
(1,000 pg/mL) against T. vaginalis at different time points (2, 4,
6, 24, 48, and 72 h) was compared to that of metronidazole (500
pg/mL), which served as the positive control. The comparison
of their effects is illustrated in Figure 1. It is notable to mention
that the concentrations of 500 and 1,000 pg/mL of both plants
exhibited comparable efficacy to metronidazole after 48 and
72 h of treatment. Figure 2 and 3 present a comparison of the

effects of hydro-alcoholic extract of Q. brantii and A. aucheri Boiss
at concentrations of 32, 64, 125, 250, 500, and 1,000 pg/mL
against T. vaginalis over the course of 2, 4, 6, 24, 48, and 72 hours.
Notably, the most favorable outcome was observed at 48 and 72
hours with a concentration of 500 and 1,000 pg/mL. Based on the
data presented in Table 4, the IC50 values of A. aucheri Boiss were
determined to be 315.6, 144.5, and 22.19 pg/mL after 24, 48, and
72 hours, respectively. In comparison, the IC50 values of Q. brantii
were found to be 321.7, 255.1, and 37,6 pg/mL after the same
time intervals. Notably, no significant difference was observed
between the hydro-alcoholic extracts of the two plants (p>0.05).
However, statistical analysis indicated a significant difference in
the IC50 values of the extracts at different time points.

DISCUSSION

Since the 1960s, metronidazole has been widely used as the
main treatment for trichomoniasis (21). However, this drug
has been associated with certain drawbacks. It has been
found to exhibit mutagenic effects in bacteria and has shown
carcinogenic potential in mice and rats. Additionally, prolonged

Table 1. Mortality rates of T. vaginalis exposed to different concentrations of the Q. brantii at different times

Concentrarion (pg/mlL) 2 hrs 4 hrs 6 hrs 24 hrs 48 hrs 72 hrs
1,000 22.2 45 58.1 100 100 100
500 10 194 28.3 77.7 98 100
250 0.0 9.0 14.5 33.2 44.6 91.2
125 0.0 0.0 10.0 12.4 28.5 89.3
62 0.0 0.0 0.0 4.5 12.6 82.4
32 0.0 0.0 0.0 1.3 9.5 61.5

Table 2. Mortality rates of T. vaginalis. Exposed to different concentrations of the A. aucheri Boiss at different times

Concentration (pg/mL) 2 hrs 4 hrs 6 hrs 24 hrs 48 hrs 72 hrs
1,000 26.1 48.2 65.0 95.7 100 100
500 12.3 224 35.5 79.2 100 100
250 0.0 11.3 15.3 40.0 86.5 98.2
125 0.0 0.0 11.2 15.3 28.5 98.2
62 0.0 0.0 0.0 8.7 24.2 83.4
32 0.0 0.0 0.0 4.16 21.5 72.1
Table 3. Mortality rates of T. vaginalis exposed to different 150 .
; i X . -8 metronidazole
concentrations of the metronidazole at different times. . o
- . aucheri Boiss
. 2 - Q. branti
Concentration 2hrs |4hrs | 6hrs |24hrs g 1007 Q. brant
(pg/mL) g
>
500 61 79 90 100 =
£ 50
250 37 54 71,5 100 =
125 15 38 60 100
64 4 24 53 100
32 0,0 15 44 100
16 0,0 8 38 100 Figure 1. Mortality rate (%) of T. vaginalis vs. comparison of the

logarithm of two extracts plants A. aucheri Boiss and Q. brantii
against of concentration 1,000 pg/mL and metronidazole of
concentration 500 pg/mL
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Table 4. The IC50 values determined for extracts of A. aucheri

Boiss and Q. brantii against T. vaginalis

I1c50 (pg/mL)
Extract ng/

24 h 48 h 72h
Aucheri Boiss 315.6 144.5 22.19
Quercus brantii 321.7 255.1 37.62

use of metronidazole has been linked to the development of
metronidazole-resistant T. vaginalis infections (22) and can result
in adverse effects such as nausea, dizziness, hypersensitivity
reactions, and dermatological symptoms (12). It should also be
avoided during pregnancy, particularly in the first trimester, due
to potential risks and safety concerns (22). Therefore, Alternative
drugs, such as herbal medications, are deemed necessary for the
treatment of the infection (22). Certain plants have the potential
to serve as sources of new antiparasitic and antiprotozoal
drugs, offering advantages such as lower cost, reduced toxicity,
and potent activity (23). Q. brantii is a native plant found in
western Iran, and has a long-standing use in traditional medicine
for treatment of diarrhea, inflammation, burns, and possess
antibacterial properties (17,18). Similarly, A. aucheri Boiss,
another native plant in Iran, is commonly employed in traditional
medicine as an antiparasitic agent. Notably, this plant contains

artemisinin, a compound known for its antiparasitic properties
(14). Based on the mentioned considerations, the primary
objective of this study was to assess the therapeutic effects of
hydro-alcoholic extracts derived from Q. brantii and A. aucheri
Boiss against T. vaginalis infection in an in vitro assay. The results
of the present study showed that the concentrations of 500 and
1,000 pg/mL of hydro-alcoholic extract of Q. brantii and A. aucheri
Boiss have comparable efficacy to metronidazole after 48 and
72 hours of treatment. Both extracts of Q. brantii and A. aucheri
Boiss demonstrated time-dependent dose-dependent inhibition
of T. vaginalis growth after 24, 48, and 72 hours. Notably, A.
aucheri Boiss extract displayed higher efficacy against T. vaginalis
trophozoites. The current study represents the first investigation
conducted on the hydro-alcoholic extract of Q. brantii and A.
aucheri Boiss. In alignment with our investigations, several
previous studies have examined the efficacy of herbal medicines
in treating this particular parasite. In Iran, Lavandulifolia Stachys
(24), Eucalyptus (25), Myrtus, Zataria multiflora, and Artemisia
(26) have been the subject of studies investigating their efficacy
in treating trichomoniasis. Similarly, in different parts of the
world, researches have focused on the use of other plants such
as Harungana madagascariensis, Polygala decumbens, Haplophyllum
myrtifolium, and Rheum rhabarbarum for the treatment of this
infection (27-30). In previous investigations, A. aucheri Boiss
has been shown to possess antiparasitic (14), antimalarial (31),
and leishmanicidal (32) properties. The essential oil of A. aucheri
Boiss is composed of compounds such as trans-verbenol (8.1%),
1.8-cineole (8.3%), camphor (21.0%), and verbenone (21.5%)
(14), its major constituents include mesitylene (7.41%), o-pinene
(8.33%), chrysanthenone (18.16%), and 1.8-cineole (22.8%) (14).
Furthermore, the plant contains artemisinin, a component known
for its antiparasitic properties (14). On the other hand, Q. brantii
is known for its antibacterial properties (17,18) and contains
various constituents such as sugars, oils, pentosan, amydone,
quercetin, and tannin (33). The beneficial effects of this plant are
attributed to its secondary metabolites, including antioxidants,
phenols, flavonolic compounds, and flavonoids (34).

Study Limitations

Primary strength of our research was the evaluation of novel
plants, however it is important to mention the limitations of
this study such as the absence of a detailed analysis on the
components of these plants and the signaling pathways related to
their antiparasitic effects Due to the above-mentioned points, it
is recommended that future researchers isolate the components
of these plants and separately evaluate their effectiveness in the
treatment of T. vaginalis infection in an in vitro assay.

CONCLUSION

Based on our results, the concentrations of 500 and 1,000 pg/mL
of hydro-alcoholic extract of Q. brantii and A. aucheri Boiss had
ability to kill T. vaginalis after 48 and 72 h treatment. Therefore,
the use of medicine plants can be considered as an alternative
treatment for Trichomoniasis. However, more complementary
investigations are needed to evaluate the specific components of
these plants that are effective in the treatment of T. vaginalis.
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The Significance of Opportunistic Parasitosis and
Blastocystosis in Patients with Gastric Cancer:
a Study with Control Group

Mide Kanserli Hastalarda Blastocystosis ve Firsat¢i Parazitozlarin Onemi:
Kontrol Gruplu Bir Cahsma
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'Erzincan Binali Yildirnm University, Vocational School of Kemaliye Haci Ali Akin, Division of Veterinary, Erzincan,
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?Van Yiiziincii Yil University Faculty of Medicine, Department of Parasitology, Van, Tiirkiye

[@RI R et Gezici A, Tas Cengiz Z, Yilmaz H, Aydemir S. The Significance of Opportunistic Parasitosis and

Blastocystosis in Patients with Gastric Cancer: a Study with Control Group. Turkiye Parazitol Derg 2023;47(4):220-3.

ABSTRACT

Objective: The aim of this study was to determine the prevalence of opportunistic parasites and Blastocystis spp. in patients with
gastric cancer (CA) and to determine the significance of these parasite.

Methods: The patient group and the control group were composed of 100 people each. The stool samples were examined under
the microscope for intestinal parasites with the native-Lugol method. Then, samples were multiplied by formol-ethyl acetate
method and stained with modified acid-fast method.

Results: Intestinal parasite positivity was indicated in 14% of the gastric CA, and 2% of the healthy individuals (p=0.001).
Blastocystis spp. (p=0.009) was identified in 11%, Cryptosporidium spp. was identified in 4%, G. intestinalis was identified in 2%,
and C. cayetanensis was identified in 1% of the patient group. There were significant differences between the intestinal parasite
positivity (p=0.012), abundant Blastocystis spp. positivity (p=0.041) and all Blastocystis spp. positivity (p=0.037) in patient and
control groups. Most of the patients who were positive for parasites had diarrhea.

Conclusion: Based findings, it was concluded that it would be beneficial to evaluate gastric CA patients, especially those with
diarrhea, for intestinal parasites.

Keywords: Gastric cancer, Blastocystis spp., opportunistic parasites, prevalence

0z

Amag: Bu ¢alismanin amaci, mide kanserli (KA) hastalarda firsatq1 parazitler ve Blastocystis spp. goriilme sikhigin belirleyerek bu
parazitlerin 6nemini ortaya ¢ikarmaktir.

Yontemler: Hasta grubu ve kontrol grubu 100%r kisiden olusturuldu. Digki érnekleri, nativ-Lugol yéntemi ile intestinal
parazitler yéntinden mikroskop altinda incelendi. Daha sonra érnekler formol-etil asetat yontemi ile coklastirildi ve modifiye asit-
fast yontemi ile boyands.

Bulgular: Mide KA'h hastalarin %14’tinde ve saglikli bireylerin %2’sinde intestinal parazit pozitifligi saptand: (p=0,001). Hasta
grubunun %11’inde Blastocystis spp. (p=0,009), %4’tinde Cryptosporidium spp., %2’sinde G. intestinalis ve %1'inde C. cayetanensis
saptandi. Hasta ve kontrol gruplar: arasinda intestinal parazit pozitifligi (p=0,012), Blastocystis spp. pozitifligi (p=0,037) ve bol
Blastocystis spp. pozitifligi (p=0,041) yéniinden anlamh farkliliklar vardi. Parazit pozitif olan hastalarin cogunda ishal vardi.
Sonug: Bulgulara dayali olarak, 6zellikle ishalli mide KA hastalarinin bagirsak parazitleri agisindan degerlendirilmesinin faydali
olacag: kanaatine varild.

Anahtar kelimeler: Mide kanseri, Blastocystis spp., firsatq1 parazitler, prevalans
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INTRODUCTION

Gastric cancer (CA), which is usually diagnosed at an advanced
stage, is one of the most common types of CA and has a poor
prognosis (1). Gastric CA usually begins after the age of 40 and
peaks in the 70s. In the literature, the rate of CA is between 0.5-
4% (2). Although there is no information about the frequency of
intestinal parasites in patients with gastric cancer, it is known
that the risk of some parasitic infections increases with the
decrease in the number of CD4 lymphocytes in the peripheral
blood of the host. The most common parasites in such patients
are Giardia intestinalis and Cryptosporidium spp., Isospora belli
and Cyclospora cayetanensis. In recent years, Blastocystis spp. have
been reported as pathogens occurring in immunocompromised
hosts (3).

Blastocystis spp., the agent of blastocystosis, is an anaerobic
protozoan that settles in the intestines. The agent, in addition
to having a cosmopolitan distribution, is the most common
intestinal protozoan in human stool samples. The fact that it
causes serious infections in immunocompromised patients such
as CA and acquired immune deficiency syndrome pa tients, is
resistant to treatment, and is likely to be associated with colon
CA and irritable bowel syndrome has made the parasite and the
infection it causes more recognized (4).

Opportunistic infections are observed in immunocompromised
patients and are usually induced by infectious agents that do not
cause diseases in healthy individuals. An inhibited or compromised
immune system could lead to an increase in pathogenic effects
of parasites that are particularly affected by cellular immune
response and the development of clinical manifestations that
could cause death. Agents such as Cryptosporidium spp. and
C. cayetanensis are among common pathogenic enteric protozoans
that lead to diseases in immunocompromised individuals. Such
parasites cause severe, chronic and life-threatening diarrhea, and
malnutrition due to prolonged diarrhea (5-8).

The aim of this study was to determine the prevalence of
opportunistic parasites and Blastocystis spp. in patients with
gastric CA and to determine the significance of these parasite
infections.

METHODS

“Van Yiizinci Yil University, Faculty of Medicine, Non-Invasive
Clinical Research Ethics Committee” approval was obtained
before the study. The study was conducted at Van Yuziinci Yil
University Medical Center, Parasitology Laboratory between
2017 and 2018. The patient and control group stool samples were
examined under the microscope for intestinal parasites with the
native-Lugol method. If the number of Blastocystis spp. forms in
each microscope field was 5 or more, “abundant Blastocystis spp.”
was considered (9). Then, samples were multiplied by formol-
ethyl acetate method and stained with modified acid-fast method
to determine the parasites such as Cryptosporidium spp., and C.
cayetanensis. The age and gender of the patients were recorded.

Statistical Analysis

Z-test was employed for the comparison of percentages.
Descriptive studied variable (characteristic) statistics are
presented with mean, standard deviation, minimum (min) and
maximum (max) values. Statistical significance level was accepted

as 5% and statistical analysis was conducted on MINITAB (version
14) software.

RESULTS

Thirteen subjects in the patient group were 50 years old or
younger, 87 were 51 or older. Out of the 100 patients [age:
61.84+10.55; min-max: 26-85], 40 were female and 60 were male.
In the control group 35 out of 100 subjects (age: 55.03+14.06;
min.-max.: 23-79) were 50 years old or younger, 65 were 51 or
older and 50 were female and 50 were male.

Intestinal parasite positivity was indicated in 14% (age:
66.50+13.52; min.-max.: 39-85) of the 100 gastric CA patients
that were included in the patient group, and 2% of the 100
healthy controls (p=0.001). Blastocystis spp. was identified in
11% (p=0.009), Cryptosporidium spp. was identified in 4%, G.
intestinalis was identified in 2%, and C. cayetanensis was identified
in 1% of the patient group (Figure 1) (Table 1). Three of the four
Cryptosporidium spp. positive patients, two of the four abundant
Blastocystis spp. positive patients, one of two G. intestinalis
positive patients, and one C. cayetanensis positive patient
had diarrhea. There were significant differences between the
intestinal parasite positivity (p=0.012), abundant Blastocystis spp.
positivity (p=0.041) and all Blastocystis spp. positivity (p=0.037)
in the patient and control groups aged 51 years and older.

There was no significant difference between the patient and
control groups based on age (Table 1). Intestinal parasite positivity
was higher in 51 years old or older patients with gastric CA. A
statistical significance was found between the age groups in terms
of the positivity of abundant Blastocystis spp. (p=0.005) (Table
1). There was no statistically significant difference between the
male (11.7%) and the female (17.5%) in terms of the frequency
of parasites.

DISCUSSION

Intestinal parasite infections exhibit an asymptomatic clinical
prognosis in certain cases, while they lead to diarrhea, abdominal
pain, loss of appetite and several other symptoms and even
life-threatening severe infections in any immunocompromised
individual (5,10).

Several studies have been conducted to investigate the prevalence
of intestinal parasites in CA patients; however, none were
conducted with only gastric CA patients.

Al-Qobati et al. (11) evaluated intestinal parasitosis in 206 CA
patients, who were under chemotherapy, and identified parasites
in 63.1% of the patients. In the study, C. parvum was indicated
in 30.1%, G. intestinalis was indicated in 18%, C. cayetanensis
was indicated in 5.3%, Blastocystis spp. was indicated in 4.9%.
Furthermore, it was reported that there was no statistically
significant correlation between the prevalence of intestinal
parasitosis based on patient age or gender, and most positive
patients had diarrhea.

In a study that investigated the prevalence of intestinal parasites
in CA patients under chemotherapy in Brazil, 73 patient stool
samples were analyzed, and intestinal parasite positivity was
identified in 61.6% of the patients. The authors identified G.
intestinalis (26.6%), Cryptosporidium spp. (13.3%) in the patients.
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Table 1. Parasite positivity in the patient and control groups by age groups

Total <50 age 251 age
Parasites (n=100) (n=13) (n=87)
n % n % n %o
Patient group
Cryptosporidium spp. 4 4 1 7.7 3 3.4
C. cayetanensis 1 1 - - 1 11
G. intestinalis 2 2 - - 2 2.3
Abundant Blastocystis spp. (5<) 4 4* (p=0.005) - - 4 4.6** (p=0.041)
Blastocystis spp. 42 7 7 1 7.7 6 6.9
Blastocystis spp. (42 and 5<) 11 11** (p=0.009) 1 7.7 10 11.5%* (p=0.037)
Chilomastix mesnilii 1 1 - - 1 1.1
Total 14 14** (p=0.001) 2 15.4 12 13.8** (p=0.012)
Control group
n=100 n=35 n=65
Blastocystis spp. 2 2 - - 2 3.1
Total 2 2 - - 2 3.1
N: Total number of patients, n: Number of the positive cases, *Statistically significant difference in comparison of age groups
**Statistically significant difference in comparison of patient and control groups

Figure 1. Cryptosporidium spp. (a) and C. cayetanensis (b)
oocysts in modified acid-fast staining (original; x100)

They emphasized that fecal parasitological diagnosis and specific
staining methods were necessary to indicate intestinal parasites
in CA patients (12).

In a study conducted by Sulzyc-Bielicka et al. (13) on 108 patients
with colorectal CA and 125 controls, Cryptosporidium spp. was
determined in 14 patients (13%) and in 5 (4%) controls. There was
no statistically significant difference between Cryptosporidium
spp. infection and neoplastic tumor localization based on gender,
age, neoplasm progression stage, neoplasm differentiation
degree, or spleen flexion.

In a study conducted on 49 CA patients, including 41 acute
lymphoblastic leukemia patients with severe diarrhea and 8
Hodgkin lymphoma patients, C. parvum was identified in 16
patients and C. cayetanensis was identified in in 6 patients (14).
In a study conducted by Sulzyc-Bielicka et al. (15) on 107 patients
with colorectal CA and 124 controls, Blastocystis spp. was
determined in 13 patients (12.1%) and in 3 (2.4%) controls. In

a study conducted by Milayim et al. (16), Blastocystis spp. was
identified in 29 (14.4%) of 201 CA patients. In a study conducted
by Oner et al. (17), Blastocystis spp. was identified in 46 (48.9%)
of 94 CA patients. In a study conducted by Ali et al. (18) on 100
patients with colorectal CA and 100 controls, Blastocystis spp.
was identified in 52% and 42% of CA and non-CA individuals,
respectively.

In the present study, the gastric CA patient group findings were
compared with the control group and intestinal parasites were
identified in 14% of the 100 gastric CA patients and 2% of 100
healthy individuals in the control group (p=0.003). In the patient
group, Blastocystis spp. was the most prevalent parasite (p=0.009),
and Cryptosporidium spp. was determined in four, G. intestinalis
was determined in two, and C. cayetanensis was determined in one
gastric CA patients, and it was noted that these patients generally
suffered diarrhea.

Patients with gastric CA may be more susceptible to parasite
infections due to deterioration of gastric wall and enzyme
activity, and reduced resistance due to CA treatment. The present
study findings were consistent with this fact. Thus, a statistically
significant difference was determined between the parasite
positivity of the gastric CA patients and that of the healthy control
group in the study. It was determined that the patients with
Cryptosporidium spp., C. cayetensis, G. intestinalis and abundant
Blastocystis spp. positivity had diarrhea. Based on these findings,
it was concluded that it would be beneficial to evaluate gastric CA
patients, especially those with diarrhea, for intestinal parasites.
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Gastrointestinal Sikayetlerle Bagsvuran Hastalarda
Bagirsak Parazitlerinin Yayilis1
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0z

Amag: Bu calismanin amaci, Saghk Bilimleri Universitesi (SBU) Van Egitim ve Arastirma Hastanesine bagvuran hastalarda
bagirsak parazitlerinin prevalansini belirlemektir.

Yontem: Caligmaya, Eylil 2021-Aralik 2021 tarihleri arasinda SBU Van Egitim ve Arastirma Hastanesine gastrointestinal
sikayetlerle bagvurup parazitoloji laboratuvarina yonlendirilen 18-90 yas arahginda toplam 300 hasta, kontrol grubuna herhangi
bir kronik hastalig ve gastrointestinal sikayeti olmayan 100 hasta dahil edildi. Caligmaya dahil edilen hastalardan ve kontrol
grubundaki bireylerden alinan digki 6rnekleri, nativ-lugol ve modifiye asit-fast boyama yéntemleri ile incelendi.

Bulgular: Calismada hasta grubundaki 300 hastanin 41’inde (%13,3), kontrol grubundaki 100 bireyin ise 7’sinde (%7) bagirsak
paraziti saptandi. Hasta grubunda en yitksek oranda Blastocystis turleri (Blastocystis spp.) (%5,7) saptandi. Saptanan diger
turlerden Entamoeba coli %3, G. intestinalis %2,7 ve Cryptosporidium tirleri (Cryptosporidium spp). %2,3 oraninda bulundu. Ayrica
parazit gorilme sikhigi ile karin agrisi (p=0,022) ve mide bulantis1 (p=0,029) arasinda istatistiksel olarak anlaml bir iligki saptandz.
Sonug: Sonug olarak; gastrointestinal sikayetleri olan hastalarda bagirsak parazitlerinin hala énemli bir saglk sorunu oldugu ve
bu hasta grubunda intestinal parazitlerin mutlaka akla getirilmesi gerektigi sonucuna ulagildi.

Anahtar Kelimeler: Blastocystis hominis, bagirsak parazitleri, prevalans, Van

ABSTRACT

Objective: The aim of this study is to determine the prevalence of intestinal parasites in patients admitted to University of Health
Sciences Tiirkiye (UHS) Van Training and Research Hospital.

Methods: A total of 300 patients between the ages of 18-90 who applied to UHS Van Training and Research Hospital with
gastrointestinal complaints and were referred to the parasitology laboratory between September 2021 and December 2021, and
100 patients without any chronic disease and gastrointestinal complaints in the control group were included in the study. Stool
samples taken from patients included in the study and individuals in the control group were analyzed by native-lugol and modified
acid-fast staining methods.

Results: In the study, intestinal parasites were detected in 41 (13.3%) of 300 patients in the patient group and in seven (7%) of
100 individuals in the control group. The highest rate of Blastocystis species (Blastocystis spp.) (5.7%) was found in the patient
group. Entamoeba coli 3%, G. intestinalis 2.7% and Cryptosporidium species (Cryptosporidium spp). 2.3% were found among the other
species detected. In addition, a statistically significant correlation was found between the incidence of parasites and abdominal
pain (p=0.022) and nausea (p=0.029).

Conclusion: As a result; it was concluded that intestinal parasites are still an important health problem in patients with
gastrointestinal complaints and intestinal parasites should definitely be considered in this patient group.

Keywords: Blastocystis hominis, intestinal parasites, prevalence, Van
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GIRig

Paraziter hastaliklar tiim diinyada énemli morbidite ve mortalite
sebebidir. Insanlar1 enfekte edebilen yaklasik 340 parazit tiri
oldugu tahmin edilmekte ve en ¢ok enfeksiyona sebep olan
parazitlerin bagirsak parazitleri oldugu bilinmektedir. Diinya
capinda ve ozellikle immiin sistemi bozulmus hastalarda daha
yaygin olmakla birlikte, yaklagik iki milyar insanin bagirsak
parazitlerinden etkilendigi, bunlarin da yaklagik 300 milyonunun
ciddi semptomlar gésterdigi bilinmektedir. Bagirsak parazitleri
dogrudan veya dolayl olarak anemi, malnitrisyon, sinirlilik,
biyime geriligi ve zihinsel bozukluk gibi belirtilerden akut
komplikasyonlara karg: artan diizeyde duyarlihga kadar genis bir
skalada etkisini gostermektedir (1).

Bagirsak parazitlerinden korunmada, el hijyeni ve kisisel temizlik
olduk¢a 6nem arz etmektedir. Kisisel egyalarin temizligi ve
ortak kullanilmamasi, sanitasyon alt yapisinin gelistirilmesi,
kanalizasyon sebekelerinin uygun duruma getirilmesi ve i¢me
sularina enfeksiyon etkenlerinin bulagsmasinin 6nlenmesibagirsak
parazitlerinden korunmak icin gereklidir. Cesitli iilkelerde
yapilan epidemiyolojik ¢aligmalar, toplumlarin sosyo-ekonomik
seviyesi ile bagirsak parazitlerinin yayginlig1 arasinda bir baglant1
oldugunu gostermistir. Ulkemizde; ekonomik kosullarmin diisitk
olmasi, baz1 bolgelerde igme suyu ve kanalizasyon altyapisinin
yetersizligi ve halkimizin yeteri kadar intestinal paraziter
enfeksiyonlar hakkinda bilgilendirilmemesi yayginhg: etkileyen
en 6nemli faktorlerdendir (2-4).

Ulkemizde bagirsak parazitlerinin gérilme sikligi giderek
dugmektedir. Ancak Giardia intestinalis, Entamoeba tiirleri,
Blastocystis turleri (Blastocystis spp.) ve Cryptosporidium tiirleri
(Cryptosporidium spp) gibi baz tiirler iilkemizde énemli bir saghk
sorunu olmaya devam etmektedir (5,6).

Bu ¢alisma Saglik Bilimleri Universitesi (SBU) Van Egitim ve
Aragtirma Hastanesi'ne gastrointestinal sikayetlerle bagvuran
hastalarda bagirsak parazitlerinin prevalansimi belirlemek
amaciyla yapildi.

YONTEM

Bu ¢alisma, Eyliil 2021-Aralik 2021 tarihleri arasinda SBU Van
Egitim ve Arastirma Hastanesine bagvurup digki istemiyle
parazitoloji laboratuvarina yénlendirilen ve 18-90 vyas
arahiginda hastalar tizerinde yuriitilda. Calismada hasta grubu
gastrointestinal gikayeti olan 300 hastadan; kontrol grubu
herhangi bir kronik hastalig1 ve gastrointestinal sikayeti olmayan
100 bireyden olusturuldu. Caligmaya dahil edilen tium bireylerden
onam formu alindi. Toplanan her numune i¢in hastaya ait cinsiyet,
yas ve hastada saptanan klinik bulgular kaydedildi.

Toplanan digk: 6érnekleri énce makroskobik olarak incelendi.
Daha sonra her bir digki érneginden kirdanla piring tanesi
buyikliginde digki alinarak nativ-Lugol yoéntemi ile bagirsak

parazitleri yontnden mikroskobik olarak incelendi. Helmint
yumurtalar: i¢in kalin yayma kismi 1s1tk mikroskobunda 10’luk
objektifle, protozoon kist ve trofozoitlerini saptamak amac ile
ince yaymalar 40'lik objektifle incelendi. Daha sonra érnekler,
Cryptosporidium spp. ve Cyclospora cayetanensis saptamak amaci
ile modifiye asit-fast boyama yéntemi ile boyanarak mikroskobun
100’1k objektifi ile incelendi.

istatistiksel Analiz

Kategorik degiskenler icin oranlarin kargilagtirmasinda Z (t)
testi kullanilmigtir. Ayrica kategorik degiskenler arasindaki
iligkiyi belirlemede ki-kare testi yapilmigtir. Hesaplamalarda
istatistik anlamhlik diizeyi %5 olarak alinmig ve hesaplamalar icin
SPSS (ver:21) ve MINITAB (ver:14) istatistik paket programlar:
kullanilmgtar.

BULGULAR

Bu caligmada hasta grubundaki 300 hastanin 41’inde (%13,7),
kontrol grubundaki 100 bireyin yedisinde (%7) bagirsak paraziti
saptandi (Tablo 1). Hasta grubunda kontrol grubuna gére daha
yiksek oranda bagirsak parazitlerinin gérildigi ve yapilan
istatistiksel degerlendirmede hasta ve kontrol grubu arasinda
anlamli bir fark saptandi (p=0,039). Calismada dért protozoon
tiurtt belirlenmis olup helmint turleri saptanmadi. Hasta
grubunda en yiiksek oranda Blastocystis spp. (%5,7) saptandi.
Saptanan diger tirlerden Entamoeba coli %3, G. intestinalis %2,7
ve Cryptosporidium spp. %2,3 oraninda bulundu (Tablo 2).

Hasta grubunda 172 kadin hastanin 23’unde (%13,4) ve 128
erkek hastanin 18’inde (%14,1) olmak iizere toplamda 217 kadin
hastanin 27’inde (%12,4) ve 183 erkek hastanin 21’inde (%11,5)
bagirsak paraziti saptandi (Tablo 1). Bagwsak parazitlerinin
gorilme siklig ile cinsiyet arasinda istatistiksel agidan anlamli bir
iligki saptanmada.

TARTISMA

Diinya ¢apinda endemik olan paraziter enfeksiyonlar 6zellikle
gelismekte olan tilkelerde ciddi saglik sorunlarina yol agmaktadir.
Gelismekte olan iilkelerde bagirsak parazitlerinin prevalansi
degiskenlik gostermekte olup, bu prevalans %60 oranlarina
kadar cikabilmektedir. Geligmis iilkelere kiyasla yitksek olan
bu oranlarin temelde cografik ve sosyoekonomik faktérler ile
iligkili oldugu dusiiniilmektedir. Bu nedenle giiniimiizde bagirsak
parazitlerinin yayginhig: toplumlarin gelismislik diizeylerinin bir
gostergesi olarak kabul edilmektedir. Sosyoekonomik durumun
disiik oldugu toplumlarda genellikle sanitasyonun yetersiz
olusu, givenli suya erigim eksikligi ve altyap: yetersizligi bagirsak
parazitlerinin prevalansini artirmaktadir (7,8).

Paraziter hastaliklarin prevalansina etki eden bircok faktor
oldugundan bu enfeksiyonlarin yayginhigi da boélgeden

Tablo 1. Hasta ve kontrol grubunda pozitiflik oranlar

c Erkek Kadin Toplam P

ru .
a Negatif (%) Pozitif (%) Negatif (%) | Pozitif (%) Negatif (%) Pozitif (%) | degeri

Hasta

grubu (N=300) 110 (86,0) 18 (14,0) 149 (86,7) 23 (13,4) 259 (86,3) 41 (13,7)

Kontrol grubu (N=100) 52 (94,5) 3 (5,4) 41(91,1) 4(89) 93 (93,0) 7(7,0) 0,039

Toplam (N=400) 162 (88,5) 21 (11,5) 190 (87,6) 27 (12,4) 352 (88,0) 48 (12,0)
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Tablo 2. Calismada saptanan parazit tiirlerinin dagilimi

Hasta grubu Kontrol grubu Toplam
Parazit tirii N=300 N=100 N=400 P degeri
Say1 (%) Say1 (%) Say1 (%)
Blastocystis spp. 17 (5,7) 3(3,0) 20 (5,0) 0,218
E. coli 9 (3,0) 2 (2,0 11 (2,7) 0,559
G. intestinalis 8(2,7) - 8(2,0) 0,004
Cryptosporidium spp. 7(2,3) 2(2,0) 9(2,2) 0,840

Hasta grubu; 18-30 yas, 30-45 yas, 45-65 yas ve 65 iistii yas olmak tizere dért gruba ayrildi. Olusturulan yas gruplari ile bagirsak parazit siklig: arasinda istatistiksel
olarak anlamh bir iligki saptanmadi (Tablo 3)

Tablo 3. Yas ile parazit siklig1 arasindaki iligki (sadece hasta grubu)

Yas gruplar: Negatif (%) Pozitif (%) Toplam (%) P degeri
18-30 yas 134 (88,2) 18 (11,8) 152 (50,7) 0.665
31-45 yas 42 (85,7) 7(14,3) 49 (16,3)

18-30 yas 134 (88,2) 18 (11,8) 152 (50,7) 0,519
46-65 yas 56 (84,8) 10 (15,1) 66 (22,0)

18-30 yas 134 (88,2) 18 (11,8) 152 (50,7) 0.379
65 usti yasg 27 (81,8) 6(18,2) 33(11,0)

31-45 yas 42 (85,7) 7(14,3) 49 (16,3) 0.897
46-65 yas 56 (84,8) 10 (15,1) 66 (22,0)

31-45 yas 42 (85,7) 7(14,3) 49 (16,3) 0.642
65 tstil yas 27 (81,8) 6(18,2) 33 (11,0

46-65 yas 56 (84,8) 10 (15,1) 66 (22,0) 0.706
65 ustl yas 27 (81,8) 6(18,2) 33(11,0)

arasinda anlamb bir iligki saptandu.

Calismaya dahil edilen hastalarin 140'inda (%46,7) karin agrisi, 114’tinde (%38) ishal, 105’inde (%35) mide bulantisi, 24’tinde (%8) kusma ve 79’unda (%26,3) halsizlik
sikayeti oldugu saptandi, Karin agrisi sikayeti olan hastalarin 26’sinda (%18,6), ishalli olan hastalarin 20’sinde (%17,5), mide bulantis1 sikayeti olan hastalarin 21'inde
(%20), kusma sikayeti olan hastalarin 4’tiinde (%16,7) ve halsizlik sikayeti olan hastalarin 9'unda (%11,4) bagirsak paraziti saptandi (Tablo 4), Parazit gériilme siklig1
ile bahsi gegen klinik belirtiler arasindaki iligki istatistiksel agidan degerlendirildiginde, parazit gériilme siklig1 ile karin agrisi (p=0,022) ve mide bulantis1 (p=0,029)

bolgeye degisiklik gostermektedir. Bir toplulukta bagirsak
parazit enfeksiyonlarinin prevalans bilgisi, etkili miidahale
programlarinin uygulanabilirlifi acisindan ¢ok énemlidir (7).
Ulkemizin farkli cografi bélgelerinde, farkh gruplarla, farkl: teshis
yontemleri kullanilarak bagirsak parazitlerinin yayginlig ile ilgili
bircok aragtirma yapilmigtir. Atag'in (9) bildirdigine gére yapilan
calisgmalarda Marmara Bolgesinde %3,6-10,7; Ege Bolgesinde
%9,3-13,2; Akdeniz Bélgesinde %21,0; I¢ Anadolu Bolgesinde
%10,5-28,5; Karadeniz Bélgesinde %2,2; Gineydogu Anadolu
Bolgesinde %14,9-36,4 ve Dogu Anadolu Bolgesinde %17,2-
34,1 oranlarinda bagirsak paraziti saptanmistir. Dogu Anadolu
ve Giineydogu Anadolu bélgelerindeki sosyoekonomik durum ve
egitim duzeyinin digiik olmasi bu bélgelerde parazit prevalansinin
yiiksek olmasina sebep olmaktadir. Bu bélgede yer alan Van ilinde
daha o6nce yapilan caligmalarda bagirsak parazit prevalansiin
%22,2-77,4 arasindaki oranlarda degistigi bildirilmigtir (5). Bu
calismada ise hasta grubunun %13,3’inde bagirsak paraziti
saptanmustir. Trikrom boyama yénteminin uygulanmamig
olmasi baz1 parazitlerin gérilme sikhigimi degistirebilse de
bu c¢alismada belirlenen oran Van ilinde daha 6énce yapilan
calismalardan dugiiktir. Oranin daha énce yapilan calismalardan
dugtik ¢kmasinin en ¢nemli sebeplerinden birinin Van ilinde,
alt yapimin gintmiizde iyilestirilmis olmasindan kaynaklandig:
kanaatindeyiz. Ayrica Van ilinde bagirsak paraziteri prevalansinin

diigmesine, koronaviriis hastaligi-19 pandemisi nedeniyle
toplumda hijyen kurallarina uyulmasinda bir farkindahgin
olustugundan kaynakl olabilecegini diisiinmekteyiz.

Bu cahsmada en sik Blastocystis spp. (%5,7) saptanmugtir.
Blastocystis spp. genellikle apatojen olarak kabul edilmekle
birlikte, son dénemlerde patojenligi ¢cok fazla tartisma konusu
edilmektedir (10). Tum dinyada yaygin olmasmin yaninda
prevalansinin gelismis iilkelerde %1,5-%10, gelismekte olan
iilkelerde ise %30-50 arasinda bulundugu bildirilmistir (11).
Ulkemizde ise Blastocystis spp.nin prevalanst %3-%35,4 arasinda
degismektedir (12-14).

Bu calismada saptanan parazitlerden biri de G. intestinalis’tir
(%2,7). G. intestinalis ¢ocuklarda ¢ok daha sik goérilen ve tim
dunyada yayginlik gosteren bir protozoondur. Protozoonlardan
G. intestinalis iilkemizin bir¢cok bélgesinde yapilan caligmalarda
yine en fazla saptanan tiir olup, 6nemini halen korumaya devam
etmektedir (9). Ulkemizdeki prevalansinin %0,8-54,8 arasinda
degistigi bildirilmistir (13,15).

Cryptosporidium spp. ile enfekte insanlarda goriilen en sik belirti
diyaredir. Cryptosporidium spp.’nin az gelismis tilkelerde, beslenme
bozuklugu olanlarda, evcil hayvan besleyenlerde, immin
sistemi baskilanmis hastalarda, hayvanalk ile ugrasanlarda
daha sik goérildugii yapilan caligmalarla ortaya konulmusgtur.
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Ayrica nemli ve ayni zamanda sicak mevsimlerde enfeksiyonun
prevalansi artmaktadir (16). Ulkemizde farkh bélge ve gruplarda
yapilan aragtirmalarda Cryptosporidium spp. prevalansi %0,4-
35,5 arasindaki oranlarda degismektedir. Ulkemizde yapilan
aragtirmalarda ¢ogunlukla semptomatik ve riskli gruplar tercih
edildiginden dolay1 prevalansin oldukea yiiksek diizeyde oldugu
goze carpmaktadir (17). Bu calismada ise modifieye asit fast
yontemi ile Cryptosporidium spp. %2,3 oraninda saptanmustur.
Bagirsak parazitlerinin etiyolojisinde cinsiyetin etkisini arastiran
calismalar yapilmistir. Intestinal parazitlerin sikhigi bazi
caligmalarda (18-23) erkeklere oranla kadinlarda, bazlarinda
(24-27) kadinlara oranla erkeklerde yitksek bulunmustur.
Bircok c¢alismada (5,9,15,28-30) ise bagirsak parazitlerinin
yayilis oraninda cinsiyetler arasinda istatistiksel olarak bir fark
saptanmamugtir. Bu c¢alisgmada da parazit gorilme sikhig: ile
cinsiyet arasinda istatistiksel olarak anlamli bir fark saptanmada.
Yas gruplarina gore bagirsak parazitlerin sikligi arasindaki
iligkinin ele alindifi ¢aligmalarda (23,26,31) genellikle yagin
ilerlemesine paralel olarak bagirsak parazitlerin yayilis oraninda
disis oldugu belirtilmigtir. Ancak olusturulan yas gruplarina
gore farkll sonuglar bildirilmistir. Yapilan bir calismada 0-15
yas, 16-30 yas, 31-45 yas, 46> yas olmak tizere olusturulan yas
gruplar arasinda en diigitk oran 31-45 yas grubunda, en yiiksek
oramin ise 0-15 yas grubunda belirlenmis ve iki grup arasindaki
farkin istatistiksel olarak anlaml oldugu belirtilmistir (2). Diger
bir calismada parazit saptanan tim olgular yas gruplarina gore
degerlendirildiginde %39,4’tintin 0-15 yas arasinda, %44,3"antn
16-50, %16,2’sinin 50 yas iistiinde oldugu bildirilmistir (32).
Caligmaya dahil edilen hastalarda gorilen karin agrisi, ishal,
mide bulantisi, kusma ve halsizlik gikayetleri ile bagirsak parazit
gorilme sikhigr arasindaki iligkiyi inceleyen bircok ¢alisma
yapilmigtir. Oktay ve ark. (33) ve Limoncu ve ark. (34) tarafindan
yapilan iki farkh caligmada dis giardatma, karin agrisi, aniis
kagintis1 yaninda yeme isteginde azalma gibi bazi klinik bulgular
sorgulanmis, fakat bu bulgular ile parazit varlif1 arasinda anlaml
bir iligki bulunmamigstir. Yapia ve ark. (35) 400 ¢ocuk tizerinde
yaptig1 bir caligmada ise makat kagintisi, karin agrisi, burun
kagintis1 ve uyurken agzindan salya akma ile parazit sikhig:
arasinda istatistiksel agidan anlamli bir fark saptamigtir. Bu
calismada da karin agris1 (p=0,022) ve mide bulantis1 (p=0,029)
ile bagirsak parazitlerinin gérulme sikligi arasinda istatistiksel
olarak anlamli bir fark saptandi. Bu ¢aligma ile ishal sikayeti ile
birlikte karin agris1 ve mide bulantisi olan hastalarda bagirsak
parazitlerinin kesinlikle dikkate alinmasi gerektigi kanaatine
varilmigtr.

SONUC

Sonug olarak Vanilinde, SBU Van Egitim ve Arastirma Hastanesine
gastrointestinal sikayetlerle bagvuran hastalarin %13,7’sinde
bir veya birden fazla bagirsak paraziti belirlenmis olup bu sonug¢
gastrointestinal gikayeti olan hastalarda parazitlerin hala 6nemli
bir halk saglig1 sorunu oldugunu géstermistir. Ayrica karin agris
ve mide bulantisimin bagirsak parazitleri ile iligkili oldugu ve bu
semptomlarda bagirsak parazitlerinin de dusiinilmesi gerektigi
anlagilmigtir. Bu sonuglar dikkate alindiginda gastrointestinal
sikayetleri olan hastalarda bagirsak parazitlerinin toplumda
hala énemli bir saglik sorunu oldugu ve paraziter hastaliklarla
micadele kapsaminda Saglik Bakanlig1 ve yerel yonetimlerin ig

Ekici et al. Gastrointestinal Sikayetli Hastalarda Parazit 227

birligi ile halkin bilin¢lendirilmesi gerektigi bu amagla seminerler
verilip brogurler hazirlanarak bagirsak parazitlerinin yayilisinda
onemli 8l¢iide diistigler saglanabilecegi kanaatine varilmigtur.
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Kiiciik Sehrin Biiyiik Epidemisi: Kirim Kongo
Kanamali Atesi
Big Epidemic of Small City: Crimean-Congo Hemorrhagic Fever

® Ebru Dogan?, ® Selcen Ozer Kékkizil?, ® Mehtap Esen®, ® Siimeyra Kayali*

'Bayburt Devlet Hastanesi, Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji Klinigi, Bayburt, Tiirkiye
’Manisa Sehir Hastanesi, Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji Klinigi, Manisa, Tiirkiye
*Bayburt Devlet Hastanesi, Tibbi Biyokimya Klinigi, Bayburt, Turkiye

“Bayburt Devlet Hastanesi, Tibbi Mikrobiyoloji Klinigi, Bayburt, Tiirkiye

[N  Dogan E, Ozer Kokkazil S, Esen M, Kayah S. Kiiciik Sehrin Biiyiik Epidemisi: Kirim Kongo Kanamali Atesi.

Turkiye Parazitol Derg 2023;47(4):229-34.

0z

Amag: Kirnm Kongo kanamali atesi (KKKA) iilkemizde ve diinyada en sik gériilen kene kaynakl viral kanamal atestir. Ates
etiyolojisi aragtirilirken, 6zellikle kirsal kesimde kene temas: mutlaka sorgulanmali ve KKKA unutulmamalidir. Bu ¢aligmada
KKKAnin endemik olarak goriildiigii sehirlerden Bayburt’ta tespit edilen olgularin 6zelliklerinin gézden gecirilmesi amaglanmistir.
Yontemler: Calismaya 16 yas ve iizerinde olan, Nisan 2020 ve Ekim 2022 tarihleri arasinda klinigimizde kesin KKKA tanisi
konulan 100 hasta dahil edildi. Hastalarin demografik bilgileri, epidemiyolojik ve klinik 6zellikleri, tedavi ve prognozlar1 hastane
otomasyon sistemi ve Saglik Bakanligi KKKA bilgi sistemi iizerinden retrospektif olarak incelendi.

Bulgular: Calismaya dahil edilen hastalarin 61'i (%61) erkekti, yas ortalamalar: (+ standart sapma) 50,4+15,7’ydi. Hastalarin
%77si ciftcilik ve/veya hayvanclikla ugragmakta, %71’i kirsal alanda yasamaktaydi. En fazla Haziran ve Temmuz aylarinda olgu
gorilmistii. Hastalarm %63’ande kene tutunma 6ykiisii vards. Ik bagvuruda siklik sirasina gore halsizlik (%95), yaygin viicut
agris1 (%84), bag agris1 (%67), ates (%65) sikayetleri mevcuttu. Hastalarin 52’sine (%52) ribavirin baglandi. Ge¢ dénemde bagvuran
bir hasta kaybedildi, 99 hasta sifa ile taburcu edildi.

Sonug: KKKA ilkemizde yaklagik yirmi yildir mevsimsel epidemiler yaparak seyreden énemli bir halk saghg: sorunudur. Hemen
her bélgeden sporadik olgular bildirilmekle birlikte baz1 bolgelerde hastalik endemiktir. Belirti ve bulgular1 spesifik olmadig: i¢in
kene temas: sorgulanmadiginda hastalik kolaylikla atlatilabilir. Bu ytizden kirsal kesimde 6zellikle bahar ve yaz aylarinda, ates ve
trombositopeni ile bagvuran hastalarda KKKA akla gelmelidir.

Anahtar Kelimeler: Kirim kongo kanamali atesi, epidemiyoloji, kene 1s1r181

ABSTRACT

Objective: Crimean-Congo hemorrhagic fever (CCHF) is the most common tick-borne viral hemorrhagic fever in our country and
the world. While investigating the etiology of fever, tick contact should be questioned, especially in rural areas, and CCHF should
be remembered. This study aimed to review the characteristics of the cases detected in Bayburt, one of the cities where CCHF is
endemic.

Methods: A total of 100 patients aged 16 years and older who were diagnosed with CCHF in our clinic between April 2020 and
October 2022 were included in the study. Demographic, epidemiological, and clinical characteristics, treatments, and prognoses of
the patients were reviewed retrospectively through the hospital automation system and CCHF information system of The Ministry
of Health.

Results: Sixty one (61%) of the patients included in the study were male, and their primary age (+ standard deviation) was
50.4+15.7. 77% of the patients engaged in farming and or animal husbandry, and 71% were living in rural areas. The highest
number of cases was in June and July. 63% of the patients had a history of a tick bite. At the first presentation, there were
complaints of fatigue (95%), generalized body pain (84%), headache (67%), and fever (65%), in order of frequency. Ribavirin was
started in 52 (52%) patients. One patient admitted in the late period died, and 99 patients were discharged with good recovery.
Conclusion: CCHF is an important public health problem that has been causing seasonal epidemics in our country for nearly two
decades. Although sporadic cases have been reported from almost every region, the disease is endemic in some areas. Since signs
and symptoms are not specific, the disease can be easily missed when tick contact is not questioned. Therefore CCHF should be
considered in patients presenting with fever and thrombocytopenia in rural areas, especially in the spring and summer months.
Keywords: Crimean-congo hemorrhagic fever, epidemiology, tick bite
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GIRig

Kirim Kongo kanamali ategi (KKKA) siklikla kene tutunmasi ile
bulagan, ateg ve kanama ile seyreden zoonotik bir hastaliktir.
KKKA hastahginin etkeni Nairoviridae ailesinden Orthonairovirus
genusu i¢indeki KKKAV'dir (1,2).

Viriis insanlara genellikle Hyalomma marginatum tiiriinde enfekte
kenelerin tutunmasi veya viremisi olan hayvanlarin kan veya
enfekte dokular1 ile temas yoluyla bulagmaktadir. Ayrica hasta
kigilerle korunmasiz temas nedeniyle ev i¢i veya nozokomiyal
bulas da s6z konusudur (2-5).

Ulkemizde endemik olarak gérillen KKKA hastahigi kenelerin
yasam alanlariyla uyumlu bir sekilde ¢ogunlukla f¢ Anadolu'nun
kuzeyi, Orta Karadeniz ve Dogu Anadolunun kuzeyinde
yogunlasmaktadir (6). ik olgu 2002 yilinda Tokat ilinde
saptanmustir (7,8). Endemik bolgelerde halen olgu gérillmeye
devam ettiginden, olgularin yogunlastifi bahar ve yaz aylarinda
kirsal alanda bulunan kigilerde mutlaka kene ile temas
sorgulanmali, KKKA ayiria1 tanida akilda tutulmalidir (9).
Calismamizda da Coruh Nehri kiyisinda yer alan Bayburt ilinde,
Koronaviriis hastaligi 2019 (COVID-19) pandemisi sirasinda
saptanan KKKA olgularinin demografik o6zellikleri, klinikleri,
tedavileri ve sagkalim durumlar retrospektif olarak irdelenmigtir.

YONTEMLER

1 Nisan 2020 ve 31 Ekim 2022 tarihleri arasinda klinigimizde
yatirilarak takip edilen ve/veya 3. basamak hastaneye sevk
edilen KKKA 6n tanis1 olan olgular retrospektif olarak incelendi.
Hastalarin timtnden Saglk Bakanligi Halk Saghgi Genel
Miudirlagi Erzurum Referans Mikrobiyoloji Laboratuvarrna
serum Ornegi gonderilmigti. Tetkik sonuclarinda KKKA ters
transkriptaz- polimeraz zincir reaksiyonu (RT-PCR) ya da ELISA
testi ile erken evre antikoru immiinoglobulin (Ig)M pozitif
saptanan hastalar kesin olgu olarak kabul edildi. Caligmaya kesin
KKKA tanisi konulan 16 yas ve tzeri tim hastalar dahil edildi.
Hastalarin demografik ve epidemiyolojik 6zellikleri, anamnezleri,
klinik bilgileri ve laboratuvar tetkikleri, tedavi, sevk ve sifa/
mortalite ile ilgili verileri hastane otomasyon sistemi ve Saglik
Bakanhg: Halk Saglig: Genel Mudiirlugi KKKA Bilgi Sistemi'nden
elde edildi ve degerlendirilmek tizere kaydedildi.

Caligmanin yapilabilmesi i¢cin 07.06.2022 tarih ve 2022/08-21
karar no ile Firat Universitesi Girisimsel Olmayan Arastirmalar
Etik kurulundan ve Bayburt 11 Saghk Mudarliginden izin
alinmigtir.

istatistiksel analiz

Istatistiksel analiz i¢in inkliizyon body miyozit Statistical Package
for Social Sciences (SPSS) Statistics 23 versiyon paket programi
(SPSS inc., Chicago, IL, USA) kullanildi. Stirekli degigskenlerin
normal dagihma uygunlugu Shapiro-Wilk testi ile incelendi.
Normal dagilim g@steren veriler icin ortalama + standart sapma
(ort. £ SS), normal dagilhim géstermeyen veriler i¢cin ortanca ve 1.
ceyrek (Q1)-3. ceyrek (Q3) degerleri kullamildi. Simiflandirilmig
veriler siklik ve ytizde olarak verildi.

BULGULAR

Nisan 2020-Ekim 2022 tarihleri arasinda 100 kesin KKKA olgusu
tespit edildi. Olgularin 95’inde (%95) tami1 RT-PCR, 5’'inde (%5)

ELISA pozitifligi ile tam1 konulmustu. Hastalarin 61'i (%61)
erkekti, yag ortalamalari (+ SS) 50,4+15,7 idi, 77’si (%77) ¢iftcilik
ve/veya hayvancilikla ugrasmaktaydi. Hastalarin 71’1 (%71)
kirsal alanda yagarken 93’iinde (%93) son iki hafta icinde kirsal
alanda bulunma 6ykisit mevcuttu. Olgular yerlesim yerlerine
gore degerlendirildiginde 281 Bayburt merkez, 45’1 merkeze
bagh kéylerden, 9u Aydintepe ve 15’1 Demirézi ilcelerinden
bagvurmustu. Kalan ti¢ hasta da komsu illerden (Erzincan merkez
(n=1), Gumiighane-Kelkit (n=1), Erzurum-Pazaryolu (n=1)
bagvurmustu (Sekil 1).

Olgularin yillara gére dagilimi incelendiginde en fazla 2022
yilinda (%46), en az 2020 yilinda (%26) goruldigu (Sekil 2); yil
icinde aylara gore dagilimi incelendiginde olgularin daha ziyade
yaz mevsiminde ve Haziran (%29) ve Temmuz (%33) aylarinda
kiimelendigi (Sekil 3) tespit edildi.

Olgularin 63’tinde (%63) kene tutunma oykiist vardi, 13" antn
(%13) anamnezinde ise kene ile ¢iplak elle temas (kene toplama,
ezme, kene kirma) mevcuttu. 24 (%24) hastada ise kene ile bilinen
herhangi bir temas yoktu; ancak bu hastalarin 5’inde (%5) son
iki haftada ayni aileden hasta olanlarla temas mevcuttu. Kene
tutunma 6ykiisii olan hastalarin 57’sinde (%90,5) keneyi kendisi,
tctinde (%4,8) saglk personeli ve bir (%1,6) hastada bir bagkas:
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Sekil 1. Kirim Kongo kanamali atesi olgularinin Bayburt ili ve
cevresindeki dagilimi

Vaka sayilarn

Sekil 2. Kirnm Kongo kanamali atesi olgularinin yillara gére
dagilimi
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cikartmigty, iki hastada (%3,2) ise kimin ¢ikardig bilinmiyordu.

flk basvurudaki sikayetler siklik sirasina goére halsizlik (%95),
yaygin viicut agris1 (%84), bas agris1 (%67) ve ates 65’ti (%65)
(Tablo 1).
kadar gecen siirenin ortancas: 2 (Q1-Q3: 1-4) giin, sikayetlerin

Kene tutunmasindan sikayetlerin baslangicina

baslangicindan hastaneye ilk bagvuruya kadar gecen siirenin
ortancast da 2 (Q1-Q3: 1-3) giindii. Hastalarin tetkik sonuglar
incelendiginde en sik saptanan anormal sonu¢ trombositopeni
(%84,8) olup, bunu sirasiylalokopeni (%81,8), laktat dehidrogenaz
(LDH) yiiksekligi (%73,8), aspartat aminotransferaz (AST) ve
alanin aminotransferaz (ALT) yiiksekligi (sirasiyla; %63,6 ve %52)
takip etmekteydi (Tablo 2).

Hastalarin 52’sine (%52) ilk yatista ribavirin baglanmus,
diger hastalara sadece semptomatik tedavi verilmis, hastalar
klinigimizde yattig: siirece kan ve kan triini replasmani ihtiyac
olmamigt1. Toplam 39 hasta derin trombositopeni (<50.000 mm?)

- I‘I’Il Snigiol

Ekim

Vaka sayilari

Nisan Mayis Haziran Temmuz Agustos Eylul

Aylar

Sekil 3. Kirnm Kongo kanamali atesi olgularinin yil icinde

aylara gore dagilimi

nedeniyle ileri merkeze sevk edilmis, kalan 61 hasta hastanemizde
takip edilmis ve sifa ile taburcu edilmisti. Sevk edilen hastalardan
38’1 (%38) ileri merkezden sifa ile taburcu olurken sadece bir (%1)
hasta exitus olmusgtu.

TARTISMA

KKKA ¢ogunlukla
multisistemik kanamalara sebep olarak fatal olabilen akut seyirli

kendini smmirlayan; ancak bazen de
viral hemorajik ates sendromlarindan biridir (10). KKKA virtsi
ilk olarak 1956 yilinda Kongo'da, 1976 yilinda ise Kirim'da
tamimlanmig olup ismini buradan almigtir (11). Ancak KKKA
olgularina Afrika, Asya, Giiney Dogu Avrupa ve Orta Dogu basta
olmak iizere diinya tizerinde olduk¢a genis bir cografyada otuzdan
fazla ulkede rastlanmaktadir. Tiirkiye'de ise ilk olgu 2002 yilinda
Kelkit Vadisinde yer alan Tokat ilinde raporlanmis olup, daha

sonra Artvin Amasya, Bayburt, Corum, Kastamonu, Erzurum

Tablo 1. Hastalarin ilk bagvurudaki belirtiler ve muayene
bulgular:

Belirtiler n (%)* Bulgular n (%)*
Halsizlik 95 Ates 56
Yaygin viicut agris1 | 84 Tagsikardi 3
Bas agris1 67 Hipotansiyon 4
Ates 65 Biling bozuklugu 2
Bulanti-kusma 35 Digeti kanamas1 2
Karmn agris 17 Epistaksis 3
fshal 16 Petesi/purpura 3
Kanama 4 Hematuri 3
Dokiinti Splenomegali 1

Akciger dinleme

bulgular1 1
*Calismada tam yiiz hasta olmasi sebebiyle n= % olarak kabul edilebilir.

Tablo 2. KKKA'l1 hastalarin laboratuvar sonuglar:

. ilk bagvuru degeri Anormal laboratuvar .
Laboratuvar parametreleri Ort + S§*/ortanca (Q1-Q3)™* | parametreleri n (%) Referans aralig:
Hemoglobin (n=99) 14,28+1,70* Anemi 3(3) 11-16 g/dL
Lokosit sayis1 (n=99) 2,78 (2,15-3,81)** Lokopeni 81 (81,8) 4,0-12,5 10%/mm?
Trombosit sayis1 (n=99) 106 (76-133)** Trombositopeni 84 (84,8) 150-346 10°/mm?3
AST (n=99) 48 (28-104)** AST yuksekligi 63 (63,6) 0-35U/L
ALT (n=100) 41 (22-83,5)** ALT yiiksekligi 52 (52) 0-35U/L
LDH (n=80) 285,5 (211-403,5)** LDH yiiksekligi 59 (73,8) 125-220 U/L
CK (n=68) 182 (111,5-529)** CK yiiksekligi 35 (51,5) 29-168 U/L
Kreatin (n=99) 0,95 (0,79-1,14)** Kreatin yiiksekligi 30 (30,3) 0,6-1,1 mg/dL
PT (n=83) 13,8 (12,6-15,2)** Uzamig PT 8(9,6) 9,9-17,1 sn
aPTT (n=81) 31,50 (28,80-34,50)** Uzamis aPTT 20 (24,7) 23,6-34,8 sn
INR (n=83) 1,10 (1,00-1,25)** INR yiiksekligi 21 (25,3) 0,8-1,24

AST: Aspartat aminotranferaz, ALT: Alanin aminotransferaz, LDH: Laktat dehidrogenaz, CK: Kreatin kinaz, PT: Protrombin time, aPTT: Activated partial thromboplastin
time, INR: Interational normalized ratio, sn: Saniye, KKKA: Kirim Kongo kanamah ateg
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ve Sivas’tan da olgular bildirilmistir (12). Ulkemizde 2002-2017
yillar1 arasinda Saglik Bakanlig: tarafindan dogrulamas: yapilmis
10.562 olgu tanimlanmgtir. En fazla 2009 yilinda 1.318 olgu
tespit edilmig olup, 2017 yilinda ise 343 olgu bildirimi yapilmigtir
(8). Galismamiza konu olan Bayburt ili de Kelkit Vadisi'ne ¢ok
yakin ve benzer cografi kosullara sahip olan Coruh Vadisi sinirlar
icerisinde konumlanmigtir.

Ulkemizde hastaligin asil vektériic Hyalomma marginatum tirt
kenelerdir. Bulasta temel yol viriis tasiyan enfekte kenelerin
tutunmas: iken, hastalik halk arasinda kene kirma olarak
bilinen bu kenelerin ezilmesiyle, viremik hayvanlarin veya hasta
kigilerin kan ve enfekte dokular: ile korunmasiz temas sonucu da
bulasabilmektedir (3-5). Ayrica cinsel temasla ve anneden bebege
horizontal bulag da mumkindir (12,13). KKKA olgularinda
kene ile temas 6ykiisit %60-68 olarak bildirilmigtir (2,14). Bizim
calismamizda da literatiire benzer sekilde hasta kigilerin 63’tiinde
(%63) kene tutunma 6ykiisii vardi, 13’tintin (%13) anamnezinde
ise kene ile giplak elle temas (kene toplama, ezme) mevcuttu.
Yirmi dért (%24) hastada ise kene ile bilinen herhangi bir temas
yoktu; ancak bu hastalarin 5’inde (%5) son iki haftada ayni aileden
hasta kigilerle yakin temas mevcuttu.

Kenenin viicutta uzaklagtirilma gekli de bulag acisindan oldukca
onemlidir. Kene mutlaka bir saghk personeli tarafindan,
parcalanmadan, ezilmeden ¢karilmali, ¢plak elle temas
edilmemelidir, aksi halde enfeksiyon riski artar (15). Bizim
hastalarimizda kene tutunma 6ykisu olan 63 hastadan 57’sinde
(%90,5) keneyi kendisi, 1'inde (%1,6) bir bagkas: ¢ikarmis sadece
3’tinde (%4,8) saglik personeli tarafindan ¢ikarilmisti. Bu sonug
mevcut bilgileri destekler niteliktedir.

Sicaklik, yagis, nem, deniz seviyesinden yiikseklik gibi cografi
kosullar kenelerin yagama ve cogalmasini dogrudan etkiledigi icin
hastaligin dagilimi da buna paralel olarak degismekte ve KKKA
mevsimsel 6zellik géstermektedir. Kuzey yarimkiirede en yiiksek
olgu sayilarina yaz aylarinda ulagilmakta iken Giiney yarimkiirede
daha ziyade ilkbahar ve sonbaharda gérillmektedir. Ulkemizde
Mart ayindan Ekim aymna kadar olgu gériilebilmekle birlikte
Haziran-Temmuz aylarinda en fazla olgu gériilmektedir (16-18).
Bizim calismamizda da mevsimlere gére dagihm incelendiginde
literatiire benzer sekilde olgularin daha ziyade yaz mevsiminde
gorildigi ve Haziran (%29) ve Temmuz (%33) aylarinda pik
yaptig1 tespit edilmistir (Sekil 3).

Hasta kisilerin yasadigi veya kene ile temas ettigi yerlerin deniz
seviyesinden yiiksekligi ile ilgili cok fazla veri olmamakla beraber,
olgularin kiy1 kesimlerden ziyade i¢ kesimlerde ve yiikseklerde
goruldigu bilinmektedir, ortalama 800 ile 1.200 m arasinda
yogunlastigini bildiren ¢aligmalar mevcuttur (19,20). Bayburt
ili Karadeniz bolgesinde olmasina ragmen kiyidan uzak Dogu
Karadeniz Daglar’nin i¢ kesiminde, deniz seviyesinden 1.550
m yiiksekliktedir. {lde Dogu Karadeniz iklimi ile Dogu Anadolu
iklimi arasinda, karasal 6zellikleri agir basan bir gecis iklimi
hiikiim siirmektedir (21). Bu durum Bayburt {linin oldukea kiiciik
yiiz 6l¢iimii ve az niifusu olmasina ragmen fazla olgu gériilen iller
arasinda olmasim agiklayabilir.

Hastahigin inkiibasyon siiresi temas sekline, alinan viriis miktarina
ve konagin immiinitesine gore degiskenlik gostermektedir. Kene
temasini takiben inkiibasyon siiresi 1-9 giin, nozokomiyal veya ev
ici temastan sonra 3-10 giindiir (22,23). Bununla birlikte nadir
de olsa 13-53 giin gibi ¢ok daha uzun inkiibasyon sireleri de
bildirilmigtir (17). Caligmamizda inkiibasyon stiresinin ortancasi
2 (Q1-Q3: 1-4) giin, sikayetlerin baslangicindan hastaneye ilk

bagvuruya kadar gecen siirenin ortancast da 2 (Q1-Q3: 1-3)
giin olarak tespit edildi. Ancak bu grup hastalarda kenenin
fark edilmeden vicutta ne kadar kaldig1 net olarak bilinmedigi
i¢cin inkiibasyon periyodunun diisinitlenden daha uzun olmasi
muhtemeldir.

KKKA her yas ve cinsiyette gorilebilmekle birlikte olgularin en ¢ok
calisan niifus olan 15-67 yas grubunda kumelendigi bildirilmigtir
(14). Ozellikle ¢iftcilik, hayvancilik, veterinerlik gibi kene temas
riski yiiksek olan mesleklerde ¢alisan ve kirsal alanda yasayan ve/
veya bulunan kigilerde daha sik olguya rastlanmaktadir. Yapilan
cesitli caligmalarda tlkemizde saptanan KKKA olgularinin
%90 ciftcilikle ugrastigy bildirilmistir (24,25). Galismamizda
da hastalarin yag ortalamalari (+ SS) 50,4+15,7 yil olarak
tespit edilmis olup, 77’si (%77) iftcilik ve/veya hayvancilikla
ugragmaktaydy; 71'i (%71) kirsal alanda yagarken 93’unde (%93)
son iki hafta icinde kirsal alanda bulunma 6ykiisii mevcuttu.
Hastalik birbirini takip eden 4 tipik evreden olugmaktadir:
inkiibasyon dénemi, prehemorajik dénem, hemorajik dénem
ve iyilesme dénemi (26). Inkitbasyon déneminin ardindan ani
baslayan yuksek ates, bas agrisi, halsizlik, istahsizlik, kas ve
eklem agrisi en sik gorilen semptomlardir. Tabloya bazen karin
agrisi, bulanti kusma, ishal, bilin¢ bozuklugu, kanamalar da eslik
edebilir. Klinik prezentasyon genellikle hafif olmakla birlikte
orta veya agir da olabilir (2,13,17). Bizim hastalarimizda da
benzer sekilde halsizlik (%95) yaygin viicut agrisi (%84), yitksek
ates (%65), bas agris1 (%65) en sik goriilen semptomlardandi.
Bunun diginda bulanti kusma (%35), karin agris1 (%17), ishal
(%16) sikayeti olanlar da mevcuttu. Hastalarimiz ¢ogunlukla
prehemorajik dénemde hafif klinikle bagvurmus oldugu icin
kanama bagvuru ve takip siiresince sik olmayip (%4), dis eti
kanamasi, burun kanamas: ve mikroskopik hematiiri seklindeydi
(Tablo 1). Hepatosplenomegali beklenenden az oranda (%1)
tespit edildi; ancak bu durum klinigimizde KKKA siipheli hastada
bagka bir endikasyon dogmadik¢a bulas riski nedeniyle rutin
karin ultrasonu yapilmamasiyla agiklanabilir. Biling bozuklugu
ile bagvuran 2 (%2) hasta mevcuttu, biri agir bir klinikte olup
sevkedildigi hastanede 24 icinde kaybedildi.

Laboratuvar tetkiklerinde tipik olarak trombositopeni, 16kopeni,
ALT, AST, LDH, kreatin fosfokinaz degerlerinde artig, protrombin
time, activated partial tromboplastin time, international
normalized ratio gibi koagiilasyon degerlerinde uzama beklenir
(2,24,27). Caligmamizda da benzer gekilde hastalarin biiyitk bir
kisminda trombositopeni ve 16kopeni (%84,8; %81,8) mevcuttu,
diger laboratuvar bulgular: da literatirle uyumluydu (Tablo 2).
Hastaneye basvurular genellikle 2. evre olan prehemorajik
dénemde ve siklikla ates, halsizlik, miyalji, bulant1 gibi spesifik
olmayan semptomlarla olmaktadir. Laboratuvar tetkiklerinde
lokopeni, trombositopeni, karaciger fonksiyon testlerinde
bozulma, kanama testlerinde uzama ise inkiibasyon déneminden
itibaren tespit edilebilmektedir (28). Bu agamada kene temasini
sorgulamak kritik éneme sahiptir. KKKA klinik o6zellikleri ve
laboratuvar bulgularinin hastaliga 6zgli olmamasi nedeniyle
riketsiyoz, bruselloz, leptospiroz, sepsis gibi bakteriyel ve
Hantaviriis, COVID-19 gibi viral enfeksiyonlarla kolaylikla
karigabilmektedir (29-32). Bu nedenle 6zellikle endemik
bolgelerde KKKA'nin COVID-19 ve diger enfeksiy6z etkenlerden
ve enfeksiy6z olmayan sebeplerden ayrimi cok 6nemlidir. Nitekim
COVID-19 pandemisinin bag: tilkemizde de KKKA déneminin
basladigi bahar aylarina denk geldigi icin klinigimizde de
calismaya dahil edilen baz: hastalarin énce COVID-19 siiphesiyle
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hospitalize edildigi sonrasinda KKKA agisindan tetkik edildiginde
tam konuldugu gérilmustar. Ayrica 3 yillik verilerimizi her yih
ayr1 ele alarak degerlendirdigimizde en fazla olgu 2022 yilinda (46
olgu) en az olgu 2020 yilinda (26 olgu) gorulmiistiir (Sekil 3). Bu
sonug¢ 2020 yilinda baglayan COVID-19 pandemisinde, kisilerin
piknik, gezi vs gibi doga aktivitelerinden uzak kalmas: nedeniyle
kene temasinin azalmasi, akla gelmedigi takdirde KKKAmnin
COVID-19dan ayrmminin zor olmast ve ozellikle enfeksiyon
hastaliklar1 hekimlerinin yogun olarak COVID-19 alaninda
caligmalariyla iligkilendirilebilir. Bununla birlikte bu durumdan
bagimsiz olarak iklimsel degisikler, kene popiilasyonunun artis
ve yayilimi nedeniyle de hastaligin yildan yila insidansi artmis
olabilir. Daha saglikli yorum yapabilmek i¢cin uzun soluklu ve tlke
geneli verilere ihtiya¢ vardir.

Erken tami hastah@in seyri ve tedavi yaklasimi agisindan c¢ok
onemlidir. Tamida kullamilan baglica yéntemler hiicre kiltiirg,
serolojik ve molekiiler yoéntemlerdir. Hastaliga spesifik IgM
ve IgG tipinde antikorlar hastaligin 6. giniinden sonra ELISA
yontemleri ile serumda saptanabilir. Kandaki IgM turiindeki
antikorlar 4 aya kadar IgG turtindeki antikorlar 5 yila kadar
saptanabilir. Daha erken dénemde ise RT-PCR ile tani konabilir
(13,17). Calismamizda da 100 kesin KKKA olgusu tespit edildi.
Olgularin 95'inde (%95) tam RT-PCR pozitifligi, 5'inde (%5)
ELISA pozitifligi ile konuldu.

Hastalarin mumkiinse hastaneye yatirilarak takip edilmesi
onerilmektedir. KKKA'da etkene yonelik bir antiviral heniiz
olmadif icin tedavinin temelini destek tedavisi olusturmaktadar.
Tedavide antibiyotiklerin yeri yoktur, antikoagilan tedavi
kontraendikedir, intramiiskiiler enjeksiyondan ka¢inilmals, atesin
kontroliinde anti-enflamatuvar ilaglar yerine parasetamol tercih
edilmelidir. Siv1 elektrolit destegi, gerekli durumlarda kan ve kan
urtnleri destegi (taze donmus plazma, trombosit siispansiyonu,
eritrosit suspansiyonu) ihtiya¢ halinde solunum destegi ve
hemodiyaliz distiniilebilir (13,17).

Ribavirin KKKAya in vitro etkili oldugu bilinen bir antiviral
olmasina ragmen randomize kontrollii ¢alisma olmadig: icin
tedavideki yeri tartigmalidir (33). Erken dénemde kullaniminin
faydali olabilecegini bildiren gozlemsel c¢alismalar olmas:
nedeniyle Amerika Birlesik Devletleri Hastalik Kontrol ve Onleme
Merkezi (CDC: Centers for Disease Control and Prevention) ve
Diinya Saghk Orgttii [(WHO): World Health Organisaiton] KKKA
tedavisinde ve yiiksek riskli durumlarda temas sonras: profilakside
(13,17,28,29). iran'da yapilan iki
gozlemsel caligmada ribavirinin KKKA tedavisinde etkili oldugu
bildirilmistir (34,35). Ulkemizde ise oral ribavirin alan ve almayan
38 kisinin kargilagtirildigi  bir ¢alismada ribavirin mortalite
tizerine etkisiz bulunmustur (22). Elaldi ve ark.nin (36) yaptig
126 hastanin dahil edildigi ¢cok merkezli yar1 deneysel bagka bir
calismada ise ribavirin mortalite tizerine etkisiz bulundugu gibi
yan etkileri nedeniyle paradoksal olarak mortaliteyi artirabilecegi
sonucuna varilmigtir. Calismamizda ise erken dénemde bagvuran
ve ribavirin kullanimi i¢in herhangi kontrendikasyonu olmayan
100 hastanin 52’sine (%52) ilk yatigta ribavirin ve semptomatik
tedavi baglands, diger hastalara sadece semptomatik tedavi verildi,
hastalar klinigimizde yattif: stirece kan ve kan triinii replasmam
ihtiyaci olmadi. Otuz dokuz hasta derin trombositopeni (<50.000
mm?®) nedeniyle ileri merkeze sevk edildi ve orada kan ve kan
drunid kullanilip kullanilmadig: bilinmemektedir. Oral ribavirin
tedavisi verilen 52 hastadan 4t yan etki (1 hasta gecici hemolitik
anemi, 1 hastada KCFT yiiksekligi, 2 hastada gastrointestinal

ribavirini énermektedir

sistem intoleransi nedeniyle hasta istegi) nedeniyle tedavi
durduruldu. Geri kalan hastalarin tedavisi 6nerilen dozlarda 10
gine tamamlandi. Calisma esnasinda KKKA servisinde bir saglik
calisani perkitan yaralanma seklinde riskli temas yagamis, temas
sonrasi ribavirin profilaksisi baglanmig ve nozokomiyal bulagla
sonu¢lanmamugtir.

Hastaligin mortalitesi cesitli kaynaklarda %3 ile 30 arasinda
bildirilmektedir (2,37). Ulkemizde Tirkiye Halk Saglhg Kurumu
verilerine gére 2002-2017 yillar1 arasinda KKKA olgularinda
mortalite oram1 %4-5 olarak bildirilmigtir (8). Calismamizda
mortalite oran1 %1 olarak literatiirden digiik bulunmugtur.
Kaybedilen tek hastanin bagvuru aninda klinigi oldukc¢a agur,
laboratuvar degerleri ileri derecede bozuktu. 2017-2022 yillar:
arasindaki tilke verileri net olarak bilinmemekle birlikte,
calismamizdaki disitk mortalite orami endemik bélgede olma
nedeniyle hastalarin kolay taninmasi, erken tani konulmasi, destek
tedavi ve ribavirin tedavisinin erken dénemde baglanmasiyla ilgili
olabilecegi diisuniildi.

Calismanin Kisithilig:

Galismamizin kisithhig klinigimizin 2. basamak bir hastanede
olmasi nedeniyle bazi kritik hastalarin kan ve kan uriinleri
temininde problem yasanabilecegi dusiintlerek ileri merkeze
sevk edilmis olmas: ve bu hastalar1 bastan sona gozleyememis
olmaktir.

SONUC

KKKA ilkemiz i¢in halen 6énemini korumakta ve hemen her
bolgeden bildirilmektedir. COVID-19 pandemisinin de araya
girmesiyle hem gézden kacan hastalar olmug hem de ayirici tanilar
arasina bir yenisi eklenmistir. Ozellikle endemik bolgelerde bahar
ve yaz aylarinda ates, halsizlik, miyalji gibi semptomlarla bagvuran
hastalarda kene temas: sorgulanmali, sitopeniler agisindan hasta
tetkik edilmeli, KKKA akilda tutulmalidir. Saglik personeli ve yore
insanina dénem dénem hatirlatic1 egitimler yapilmalidir.
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ABSTRACT

Objective: The objectives of this study are to assess the coronavirus disease (Covid) pre-pandemic and pandemic period table of
2019 with relation to the change in the frequency of ascariasis and to contribute to the epidemiological data in our nation.
Methods: Data for this study were obtained from the Adana Provincial Directorate of Health, Department of Public Health
Services between January 2017 and May 2022. Percentages of the number of cases were compared with the total numbers for the
pre- and pandemic periods and for each specified period. Results were analyzed statistically.

Results: When the number of scabies cases by year was analyzed, it was determined that the highest incidence rate was 37.8% in
2021 and the lowest incidence rate was 3.7% in 2017. During the pandemic period, it was determined that the rate of scabies in
men was higher than that in women. Likewise, it was determined that the rate of scabies in women was higher than that in men
before the pandemic. During the pandemic period, the rate of scabies in those aged 0, 1-4, 5-9, 10-14, and 65 years and over was
higher than that before the pandemic.

Conclusion: According to our findings, the prevalence of scabies has increased throughout the Covid-2019 pandemic.
Keywords: Covid-19, scabies, epidemiology, neglected tropical diseases, pandemic

0z

Amag: Skabiyez sikhigindaki degisimle ilgili olarak koronaviriis hastaligi-19 (Covid-19) pandemi 6ncesi ve pandemi dénemi
tablonun degerlendirilmesi ve tilkemizdeki epidemiyolojik verilerin katk: saglamasi amaclanmigtur.

Yéntemler: Bu calismaya ait veriler Ocak 2017 ile Mays 2022 tarihleri aranda Adana {1 Saglik Miidiarliiga, Halk Saghg Hizmetleri
Bagkanligindan ulagilmigtir. Olgu sayis: yuzdeleri, pandemi 6ncesi dénem ile pandemi dénemi ve belirtilen her bir dénem i¢in
toplam sayilarla karsilagtirilmistir. Sonuglar istatistiksel olarak analiz edilmistir.

Bulgular: Yillara gére uyuz olgu sayilari incelendiginde en yiiksek gérillme oran1 %37,8 ile 2021 yilinda, en diisitk gériilme oran1
ise %3,7 ile 2017 yilinda oldugu belirlenmistir. Pandemi déneminde erkeklerin uyuz olma oran kadnlara gore daha yiiksek oldugu
belirlenmigtir. Aym sekilde, pandemi éncesinde kadinlarin uyuz olma oran, erkeklere gére daha yiiksek oldugu belirlenmigtir.
Pandemi déneminde 0, 1-4, 5-9, 10-14, 65 yas ve tizerinde olanlarn uyuz olma orani, pandemi éncesine gore daha yitksek oldugu
belirlenmistir.

Sonug: Skabiyez prevelans, COVID-19 pandemisi siiresince artis géstermistir.

Anahtar Kelimeler: Covid-19, skabiyez, epidemiyoloji, imal edilen tropikal hastalalar, pandemi

INTRODUCTION ranging from 0.2% to 71% (4). The parasite, the

nesting Sarcoptes scabiei var. hominis, is to blame for
this highly contagious parasitic skin disease (1). The
disease usually manifests as typical scabies, with
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Scabies was categorized as one of the neglected
tropical diseases (NTDs) by the World Health

Organization (WHO) in 2017 (1,2). The WHO aims to
control scabies in 25 countries in 2023, 50 countries
in 2025, and 194 countries in 2030 (3). According to
the report of the WHO, there are 200 million cases
of scabies worldwide each year, with the prevalence

pruritic erythematous papules with excoriations
as lesions. They are generally symmetrical and
involve interdigital webs, flexural aspect of wrists,
axillae, peri-umbilical area, elbows, buttocks, feet,
genital area in men, and peri-areolar area in females.
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In newborns, the elderly, and immunocompromised people, the
entire body, including the face and scalp, can be affected (5,6).
Infections caused by Staphylococcus aureus and Streptococcus
pyogenes bacteria that can develop in skin lesions induced by
intense itching can lead to complications, such as acute post-
streptococcal glomerulonephritis, acute renal failure, and acute
rheumatic fever, which may result in mortality in the future (1).
Scabies is typically spread through direct and sustained skin-to-
skin contact for at least ten minutes, which is why it frequently
affects members of the same family, people who live together, and
people who are sexual partners. Even in high-income countries,
scabies rarely requires mandatory reporting and is stigmatizing,
particularly in certain groups of people (7). In Turkey, reporting
of scabies is not compulsory.

The WHO began to take effective steps in the fight against scabies.
However, the coronavirus disease 2019 (COVID-19) pandemic,
which started in China in late 2019 and has been observed in
Turkey since March 11, 2020, has drawn all the attention. This
situation has caused disruptions in the fight against scabies and
other health problems. The prevalence of scabies has increased
globally and in our country since the outbreak of COVID-19 (8).
Two paradigms, namely pre-COVID-19 and post-COVID-19 have
now come into existence.

As a result, we wanted to present the most recent data on
the prevalence of scabies. All previous studies, however, were
conducted in smaller, more localized areas such as schools or
villages with a single hospital. This retrospective study, which is
based on official data, is the first, large-scale national investigation
of the influence of the COVID-19 pandemic on the incidence of
scabies in Adana/Tirkiye, with conclusions based on report data
obtained from Adana public health directorates (for the years
between January 2017 and May 2022). This is, to the best of our
knowledge, the only contemporary epidemiologic study on this
issue in Adana/Tirkiye.

We aimed to determine the demographic characteristics of
the increasing number of scabies cases during the COVID-19
pandemic in our region and evaluate the pre-pandemic picture of
the change in the incidence of scabies cases to create a scientific
resource for future measures. Furthermore, the purpose of this
article was to raise global awareness about scabies and promote
discussion and change at the national and global levels toward the
control of this preventable disease.

METHODS

A descriptive research design was used in this study, which
was conducted in Adana province, located in the southern part

of Turkiye. The research data were obtained from the Adana
Provincial Health Directorate, Public Health Services Presidency.
The distribution of scabies cases reported to the Public Health
Directorate between January 2017 and May 2022 by using the
Basic Health Statistics Module from health institutions in Adana
province and surrounding districts according to age, gender, and
years was evaluated retrospectively. The incidence of scabies, the
distribution of the frequency of scabies by age and gender, and
whether there was a relationship between the frequency of scabies
and age and sex were investigated. Also, how these changed due to
the COVID-19 pandemic was assessed. All repeated applications
within ten days of the previous application were considered
insignificant and were removed from the records before statistical
analysis.

Ethical Approvals

This study was approved by the Non-Interventional Clinical
Research Ethics Committee of Cukurova University Faculty of
Medicine (date: 08.04.2022 and decision no: 121/30). It was
conducted according to the principles of the “Declaration of
Helsinki” and the newest edition of the “Good Clinical Practice
Guidelines.”

Statistical Analysis

Statistical analyses were performed on the Statistical Package
for Social Sciences (SPSS) for Windows, version 24 (IBM Corp.,
Armonk, NY, USA). Frequency tables and descriptive statistics
were used to interpret the findings.

Non-parametric methods were employed for measurement values
that were not suitable for normal distribution. In accordance with
non-parametric methods, “Kruskal-Wallis H” test (y2-table value)
was used to compare the measurement values of three or more
independent groups.

“Pearson-y2” cross tabulations were used to examine the
relationship between two qualitative variables.

RESULTS

The number of scabies cases showed a statistically significant
difference by year (x2=64.58; p=0.000). A statistically significant
difference was found between the number of cases in 2017 and
2019, 2020, and 2022 as a result of Bonferroni corrected paired
comparisons made to establish which group the significant
difference originated from. The number of instances in these
years was much greater than those in 2017 (Table 1).

Table 1. Comparison of the number of scabies cases by years

Number of scabies cases Statistical analysis
Years -
X + SD Median [min-max] probability
2017 204.93+140.68 140.0 (52.0-540.0)
2018? 233.06+156.52 152.5(55.0-510.0) %?=64.581
2019¢ 734.94:523.95 453.0 (144.0-1726.0) ?:‘;-0206)
@ ~ 9y T
2020 1176.56+765.99 824.0 (319.0-2702.0) (2-3, 4, 6)
2021® 2118.94+1086.27 1720.5 (883.0-5015.0) (5-1,2,3,4,6)
2022® 1128.62+616.35 847.5 (419.0-2561.0)
**“Kruskal-Wallis H” test (x2-table value) statistics were used for the comparison of measurement values of three or more independent groups in non-normally
distributed data.
SD: Standard deviation, Min: Minimum, Max: Maximum
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When the number of scabies cases by year was analyzed, it was
determined that the highest incidence was in 2021 (37.8%) and
the lowest incidence was in 2017 (3.7%). The incidence of scabies
caseswas 4.2% in 2018, 13.1% in 2019, 21.0% in 2020, and 20.2%
in the first five months of 2022 (Table 2) (Figure 1).

A statistically significant relationship was found between
gender and age groups in terms of the number of scabies cases
(%2=950.528; p=0.000). It was determined that those with
scabies in the 0, 1-4, 5-9, 10-14, and 15-24 age groups were
predominantly male, while those with scabies in the 25-44, 45-64,

and 265 age groups were predominantly female (Table 3).

A statistically significant relationship was found between the
pandemic period and age classes in terms of the number of
scabies cases (x2=501.572; p=0.000). During the pandemic
period, the rate of scabies in individuals aged 0, 1-4, 5-9, 10-14,
and 265 years was higher than before the pandemic. Similarly, it
was determined that the rate of scabies in the 15-24, 25-44 and
45-64 age groups before the pandemic was higher compared to
the pandemic period (Table 4).

A statistically significant relationship was found between the

pandemic period and gender in terms of the number of scabies
6000 cases (2=4.952; p=0.026). It was determined that 9,569 people
(51.0%) who had scabies before the pandemic were female, while
35,340 people (49.9%) who had scabies during the pandemic
period were male. During the pandemic period, the rate of scabies
in men was higher than in women. Similarly, before the pandemic,
the rate of scabies in women was higher than in men (Table 5).

Table 2. Distribution of the total number of scabies cases by
years

5000+ o

40007

.Scables. 3000 |
infestation

2000 T T Scabies cases
Years
n %
1000 J_ 2017 3,279 3.7
£ i 1 €L 2018 3,729 42
0= T T T T T 2019 11,759 131
2017 2018 2018 2020 2021 2022
Years 2020 18,825 21.0
2021 33,903 37.8
Figure 1. Distribution of scabies infestation by years 2022 18,058 20.2

Table 3. Examination of the relationship between the number of cases in terms of gender and age classes

AG;:‘:le:sses LA (TR Female (n=45,015) Statistical analysis
probability

n % n %

0 2,273 5.1 1,926 4.3

1-4 4,448 10.0 3,509 7.8

5-9 4,368 9.8 3,566 7.9

10-14 3,911 8.8 3,284 7.3 %x*=950.528

15-24 9,468 21.3 7,880 17.5 p=0.000

25-44 10,113 22.6 13,054 29.0

45-64 6,756 15.2 8,147 18.1

265 3,201 7.2 3,649 8.1

“Pearson-y2” cross tabulations were used to examine the relationship between two qualitative variables.

Table 4. Examination of the relationship between the number of cases in terms of age classes in the pre-pandemic and pandemic

period

Pre-pandemic (n=18,767) Pandemic period (n=70,786) Statistical analysis*
Years n % n % probability
0 591 3.1 3,608 5.1
1-4 1,468 7.8 6,489 9.2
5-9 1,333 7.1 6,601 9.3
10-14 1,409 7.5 5,786 8.2 x2=501.572
15-24 4,422 23.6 12,926 18.3 p=0.000
25-44 4,977 26.5 18,190 25.7
45-64 3,308 17.6 11,595 16.4
265 1,259 6.7 5,591 7.9
*Pearson-y2 cross-tabulations were used to examine the relationship between two qualitative variables.
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Table 5. Examination of the relationship between the number of cases in terms of gender in the pre-pandemic and pandemic period

— Pre-pandemic (n=18,767) Pandemic period (n=70,786) Statistical analysis*
ender n % n % probability

Male 9,198 49.0 35,340 49.9 X2=4.952

Female 9,569 51.0 35,446 50.1 p=0.026

*Pearson-y2 cross-tabulations were used to examine the relationship between two qualitative variables.

DISCUSSION

This is the first research to examine the scabies outbreak in
Adana, Tiirkiye, during the COVID-19 pandemic. There have been
few publications published on this topic, most of which are case
reports and descriptions and management of the epidemic (7).
We present an innovative approach that makes use of national
data sources to collect health-related information from various
perspectives. This integrated information allows for a more
comprehensive view of the epidemiologic situation of scabies in
Adana, contributing to more efficient resource allocation, and it
may be useful for other regions with similar circumstances (7).
Scabies remains a global health issue because people of all ages,
races, genders, and socioeconomic backgrounds are susceptible
to the disease, which causes severe itching and disrupts daily
life (9). As we found in our study, there was a general increase in
frequency recorded in recent years (9-11). In light of the findings,
it is critical to understand the epidemiology of the disease and
take the necessary measures.

Different nations have noted rising patterns. Scabies outbreaks
were reported in tertiary centers in Istanbul, Tiirkiye in 2018
and 2019 (12), linked to an increase in scabies infestations (10).
Greece also observed a rise in scabies infestation between 2016
and 2020 (13). English scholars observed a cyclical increase in
scabies infestation every 20 years when analyzing epidemiological
patterns for scabies incidences (14). According to the figures in
the literature, there was a significant increase in scabies in Turkey
before the pandemic, and this occurrence was termed a scabies
epidemic (15). Research done during the Turkish epidemic
indicated once more that there was an increase in scabies cases
(15,16). The rise in cases was attributed to the “stay-at-home”
policy imposed during the COVID-19 pandemic (15). Investigators
found an increase in scabies infestation during the COVID-19
lockdown, and similar claims were corroborated in Turkey, Spain,
and some Italian counties and cities (17-19). Close human contact
under lockdown conditions and limited access to healthcare were
likely to blame for this developing tendency. Also, given that there
was a reported increase in the frequency of various STDs during
that time, it is possible that increased sexual activity contributed
to scabies transmission during the COVID-19 pandemic (16,2).
Similar to the results of other studies, our results showed that
the number of scabies cases increased every year compared
to previous years and that there was a serious explosion in the
number of cases starting from 2019 with the COVID-19 pandemic
and it peaked in 2021. The average increase in cases was 1038%
between 2017 and 2021.

The disease is typically equally prevalent across the board for
both sexes and individuals of all ages (2). Yet, data by age suggests
that children and young people are more frequently affected by
scabies (10,14,20). Gender differences have also been described
with a higher prevalence among women in some parts of the
world (21,22) and among men in others (2). In our study, when

we evaluated the incidence of scabies according to gender in age
groups, it was determined that those with scabies in the 0, 1-4,
5-9, 10-14 and 15-24 age groups were predominantly male, while
those in the 25-44, 45-64, 265 age groups were predominantly
female.

Several studies have shown conflicting results regarding the
gender distribution of patients with scabies. Some studies
indicated male dominance, while female dominance was noted
in some others, including Tirkiye (10,11,23). These conflicting
results may be due to population and geographical differences in
the related studies (9).

During the COVID-19 pandemic, intriguing
observations were made regarding data on the occurrence of
scabies. During the lockdown conditions, one Italian clinic
recorded a notable rise in the percentage of patients who tested
positive for scabies, particularly among those under 18 and over
65 (March 2020-March 2021) (24). In a study conducted by
Redondo-Bravo et al. (7) in Spain, the 265 age group was the most
represented one in the distribution of scabies by age group. The
cause was likely to be attributable to immunosenescence, which
makes aging a risk factor for crusted scabies and increases the
likelihood of hospitalization for treatment. Nonetheless, young
adults (15-24) and children (0-14) were reported to be the most
impacted. Due to an effective immune response, these age groups
often have a lower chance of developing severe scabies forms, and
as a result, they are less frequently admitted to hospitals (7). The
most affected populations globally, according to other studies,
are children, teenagers, and the elderly. However, age gaps are
smaller in Western countries than in low-income countries (25).
It should be emphasized that owing to a lack of reports based on
particular national data, and mostly local reports, it is sometimes
impossible to collect correct statistics because scabies reporting
is not mandatory in Turkey (2). In this study, when we examined
the distribution of scabies cases by age group, we found that the
disease was mostly seen in the 0-14 and 265 age groups during
the pandemic period (January 2020-May 2022).

numerous

Study Limitations

The primary weakness of our study was that it was retrospective.
Socioeconomic status, health behaviors, environmental factors,
and treatments were not evaluated (9). Our results cannot be
generalized to Turkey due to the methodology, but they are
important in that they are inspirational. However, growing
global population movements, particularly illegal or irregular
immigration from poverty-stricken areas with endemic infectious
diseases such as scabies result in significant public health concerns
and create significant challenges to the healthcare systems in
the immigrant-hosting countries that had not been inflicted
with those endemic infections. Our region receives considerable
migration. This may have also been effective in the increase in
the number of cases; however, we evaluated the issue in terms
of the pandemic. Perhaps, in a separate study, the relationship
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between migration to the region and the increase in scabies can
be evaluated.

CONCLUSION

Scabies, an important parasitic infectious skin disease, has
recently been recognized as an NTD by the WHO and is now
included in the WHO NTD roadmap for 2021-2030. Yet, attempts
to eradicate this disease require us to view it more broadly as a
population-level health concern worthy of attention in a variety
of situations across the world. Furthermore, while formulating
strategies for avoiding and managing the spread of scabies, every
country should strive for reliable national statistics and effective
disease reporting. Undoubtedly, more epidemiological studies
are needed to evaluate the incidence of scabies before and after
COVID-19 to have a better understanding of this parasitosis and
its therapy under specific settings such as the pandemic that the
entire globe has recently been experiencing.
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ABSTRACT

Objective: A total of 357 specimens belonging to nineteen species of bats collected from Bursa and Kiitahya Provinces, Tiirkiye,
were examined for mite ectoparasites.

Methods: Related bat species were collected and studied about ectoparasitologically. For this purpose stereo and light microscopic
methods used. Bat species, bat number, acari species, acari number and their gender, infected numbers were determined.
Results: The bats were found to harbour nine acarid species: Eyndhovenia euryalis, E. myoti, Steatonyssus noctulus, Steatonyssus sp.,

Ixodes vespertilionis, Dermanyssus sp., Ornithonyssus desultarius, Anchystropus zelebarii and Macronyssus aristippe.

Conclusion: To the best of our knowledge, this is the first report of acarids on Rhinolophus euryale and Myotis daubentoni. New
area and host records are reported.

Keywords: Bat, biodiversity, mesostigmata, metastigmata, Tiirkiye
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Amag: Bursa ve Kiitahya illerinden toplanan 19 yarasa tiiriine ait toplam 357 6rnek akar ektoparazitleri agisindan incelenmisgtir.

Yéntemler: {lgili yarasa tirleri toplanmis ve ektoparazitolojik olarak incelenmistir. Bu amagla stereo ve 1s1k mikroskobi yéntemler
kullanilmigtir. Yarasa tiir, yarasa sayisi, akar tiird, akar sayisi ve cinsiyeti, enfekte sayilari belirlenmisgtir.

Bulgular: Yarasalarin dokuz akar tiriing barindirdigy tespit edildi: Eyndhovenia euryalis, E. myoti, Steatonyssus noctulus,
Steatonyssus sp., Ixodes vespertilionis, Dermanyssus sp., Ornithonyssus desultarius, Anchystropus zelebarii ve Macronyssus aristippe.
Sonug: Bildigimiz kadariyla bu, Rhinolophus euryale ve Myotis daubentoni'nin ilk incelemesidir. Yeni lokalite ve konak kayitlar1
raporlanmigtir.

Anahtar kelimeler: Yarasa, biyocesitlilik, mesostigmata, metastigmata, Tirkiye

INTRODUCTION

armpits as well as the tail and wing membranes of

bats; additionally, they may live separately from

There are few studies about acari on bats in Turkiye, hosts for various periods of time (6). Species of the

studies of these ectoparasites are important because

2
=
O

O

I

Spinturnicidae are typically found on vespertilionid,

of their ability to transmit diseases such as rabies, phyllostomid and mormoopid bats in Tiirkiye (5).

TUrk

PARAZITOLOS

inflammation of the brain, painful and feverish
febrile, typhus, syphilis, encephalitis etc. to people
and animals (1-5).

Members of the Spinturnicidae live as a colony
(5) generally on the back, abdomen, in skin and
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Species of Macronyssidae like the Spinturnicidae
are always parasitic on bats. But Ixodidae have
possibilities of many other vertebrate hosts.

The aims of this study are to determine the acari of
bats in the Vespertilionidae and Rhinolophidae families,
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determine acari fauna of Tirkiye, and list new host records and
locations.

METHODS

Between July 2011-October 2018 from different localities and
time periods bat species (Table 1) were collected by mist net
from forested areas and caves in Bursa and Kitahya Provinces,
Tirkiye and returned to Uludag University, Faculty of Science
and Literature, Department of Biology, Parasitology Laboratory
for study. They were sexed, body length measured and identified
based upon the keys of (7).

After examination under a stereomicroscope, any individuals
collected were fixed in 70% ethanol with glycerin. Mesostigmata
samples were stained with Hoyer medium (50 cc distilled water,
30 gr crystal gum arabic, 200 gr chloral hydrate, 20 gr glycerin).
Acari were examined with a light microscope and identification

was based on the morphological and anatomical descriptions
given by (2,8-18). The number and location of individuals of each
species were recorded.

Acari specimens were deposited in the collection of Uludag
University Museum of Zoology, Bursa, Tiurkiye.

Aims of science collection and animal use permits are as
follow: Uludag University, Animal Experiments Local Ethics
Committe number: B.30.2.ULU.0.8Z.00.00/53, decision number:
2011-05/06 and Forest and Water Affairs Ministry number:
B.23.0.DMP.0.15.01.-510-29610 from Tirkiye.

Statistical Analysis

Of the 357 bats examined, 213 (59.7%) had ectoparasites, but
only 24 (6.7%) had acari species. Bat species, bat number, acari
species, acari number and their gender, infected numbers were
given in Table 1 and Table 2.

Table 1. Bats and Acari species that captured Bursa and Kitahya Provinces in Tirkiye

Bat species Bat number Acari species

1 Eptesicus serotinus (Schreber, 1774) 3(1922,283) -

2 Miniopterus schreibersii (Kuhl, 1819) 26 (422,2283) -

3 Myotis alcothea Helversen&Heller 2001 338 -

4 Myotis aurescens (Kuzyakin, 1935) 156 92,983) Eyndhovenia euryalis, 19, 1 Nymph

5 Myotis blythii (Tomes, 1857) 2233 -

6 Myotis capaccini (Bonaparte, 1837) 34 (17922,1733) -

7 Myotis daubentoni (Kuhl, 1819) 23 (3 29,2043) Steatonyssus sp.

8 Myotis emerginatus (Geoffroy, 1806) 5399,233) Eyndhovenia miyoti, 1 348

9 Myotis myotis (Borkhausen, 1797) 20 (892%,1233) -

10 Myotis mystacinus (Kuhl, 1819) 8 (222,683 -

11 Npyctalus leisleri (Kuhl, 1818) 10 322,783) -

12 Pipistrellus nathusi Keyserling&Blasius 1839 31 (16929,1533) -
Ixodes vespertilionis, 5 Larvae
Ixodes vespertilionis, 2 Larvae
Ixodes vespertilionis, 1 Larvae
Ixodes vespertilionis, 1 Larvae

13 Pipistrellus pipistrellus (Schreber, 1774) 73 (4399,3033) Dermanyssus sp.
Steatonyssus noctula, 1 @9
Ornithonyssus desultarius, 1 Q9
Steatonyssus sp., 1 Nymph
Ixodes vespertilionis, 7 Larvae

14 Pipistrellus pygmaeus (Leach, 1825) 22 (1722,533) -

15 Rhinolophus blasii Peters, 1866 21 (1129,1083) -
Anchystropus zelebarii, 1 9
Macronyssus aristippe, 12
Eyndhovenia euryalis, 1 29
Eyndhovenia euryalis, 2 9 Q

16 Rhinolophus euryale Blasius, 1853 28 (1099,1833) Dermanyssus sp., 1 29
Ixodes vespertilionis, 1 @ Q
Eyndhovenia euryalis, 1 29
Eyndhovenia euryalis, 383&
Eyndhovenia euryalis, 1 Nymph, 19 Q
Eyndhovenia euryalis, 19 9

17 Rhinolophus ferrumequinum (Schreber, 1774) 15 (799.838) Eyndhovenia euryalis, 599, 2 Nymphs
Ixodes vespertilionis, 1 Nymph

18 Rhinophus hipposideros (Bechstein, 1800) 14 (7929,733) -

19 Rhinophus mehelyi Matschie, 1901 4(129,333) -




2 42 Siimer et al. Acari of Bats

Turkiye Parazitol Derg 2023;47(4):240-3

Table 2. Infected sample and acari numbers

Bat species Sample number Infected numbers Acari species number
Myotis aurescens 15 1 2
Myotis daubentoni 23 1 1
Myotis emerginatus 5 1 1
Pipistrellus pipistrellus 73 9 5
Rhinolophus euryale 28 9 5
Rhinolophus ferrumequinum 15 3 2
RESULTS acari; Paraperiglischrus rhinolophus, Eyndhovenia euryalis euryalis,

In this study, a total of 357 specimens of bats belonging to
nineteen species captured from Bursa and Kitahya Provinces
was examined for ectoparasitic mites and from them six species
(31.57%) were found to harbour species of acari (Table 1).
These mite species belonged to the families Ixodidae Koch
(Metastigmata), Spinturnicidae Oudemans and Macronyssidae
Oudemans (Gamasina).

While Eyndhovenia euryalis (Canestrini, 1885) (19) and Ixodes
vespertilionis Koch, 1844 (18) are the dominant acari species,
Steatonyssus sp. Kolenati, 1858 (2), Dermanyssus sp. (2),
Eyndhovenia myoti (1), Steatonyssus noctulus Rybin, 1992 (1),
Ornithonyssus desultarius Radovsky 1966 (1), Anchystropus
zelebarii (1) and Macronyssus aristippe (Domrow, 1959) (1) are
the rare acari species on Turkish Vespertilionid and Rhinolophid
bats. Larva and female acari were the most abundant individuals
collected in this study. Myotis aurescens, Myotis daubentoni, Myotis
emerginatus and Pipistrellus pipistrellus collected from a few
different riverine forested areas had 24 samples of 7 acari species.
Rhinolophus euryale and Rhinolophus ferrumequinum collected
from a few different caves had 22 samples of 5 acari species. So we
can say forested areas have more acari species (7) than caves (5).
However, some acari species were found in both forested areas
and caves.

DISCUSSION

Of the 19 species of bats studied, only 6 species from Bursa and
Kiitahya Provinces were found to harbour acari ectoparasites.
These bat species are: Rhinolophus euryale, Rhinolophus
ferrumequinum, Pipistrellus pipistrellus, Myotis emerginatus, Myotis
daubentoni and Myotis aurescens. Belonging to Metastigmata
(Ixodidae: 34.7%) and Mesostigmata (Gamasina: Spinturnidae,
Macronyssidae 65.3%) 46 acari specimens were collected (2,5,8-
22) were used for diagnosing of acari species.

It is stated that there is no previous record about collecting acari
of Rhinolophus euryale and Myotis daubentoni in Ttrkiye(5). In this
study Rhinolophus euryale was found to harbour five species of
acari; Anchystropus zelebarii Kolenati 1856, Macronyssus aristippe
Domrow 1961, Eyndhovenia euryalis Canestrini 1884, Dermanyssus
sp. and Ixodes vespertilionis Koch 1844.

Myotis daubentoni was found to harbour one species of acari;
Steatonyssus sp., Rhinolophus euryale and Mpyotis daubentoni
first studied in Tirkiye represent new host-parasite and new
geographical records.

In Turkey, 18 Gamasina species that were previously collected
from the other four species of bats have been reported:
Rhinolophus ferrumequinum was found to harbour eight species of

Eyndhovenia euryalis ahi, Spinturnix psi, Macronyssus rhinolophi,
Macronyssus sp., Steatonyssus spinosus, Steatonyssus sp. Pipistrellus
pipistrellus was found to harbour four species of acari; Steatonyssus
periblepharus, Steatonyssus sp., Macronyssus sp. and Ichoronyssus
scutatus. Myotis emerginatus was found to harbour five species of
acari; Spinturnix emerginatus, Macronyssus granulosus, Macronyssus
rhinolophi, Ichoronyssus scutatus and Ancystropus sp. Myotis
aurescens was found to harbour one species of acari; Steatonyssus
periblepharus (4,5).

In our study, Rhinolophus ferrumequinum was found to harbour
two species of acari; Mesostigmata Eyndhovenia euryalis and
Metastigmata Ixodes vespertilionis.

Pipistrellus pipistrellus was found to harbour five species of
acari; Ixodes vespertilionis, Dermanyssus sp., Steatonyssus noctula,
Ornithonyssus desultarius and Steatonyssus sp. Myotis emerginatus
was found to harbour one species of acari; Eynhovenia myoti. Myotis
aurescens was found to harbour one species of acari; Eyndhovenia
euryalis (Table 1).

Based on our study, Rhinolophus ferrumequinum represents a
new host record for Ixodes vespertilionis. With the exception
of Steatonyssus sp., the other four acari species on Pipistrellus
pipistrellus represent new host records. Also, Myotis emerginatus
represents a new host record for Eyndhovenia myoti and Myotis
aurescens represents a new host record for Eyndhovenia euryalis.
This situation, between bat species and the acari species that
feed on them determines host-parasite relationship. While the
rhinolophidae and vespertilionidae carry a lot of Ixodidae, Ixodes
vespertilionis is recorded as one of the most abundant acari species
from, European, Asian, African, and Australian bat species (23-
26), reported Eyndhovenia euryalis oudemansi (Eyndhoven 1941)
and Spinturnix emerginata (Kolenati 1856) (Acari: Mesostigmata:
Spinturnicidae) from Myotis emerginatus in the Polish fauna,
(25) recorded from the family Argasidae Carios vespertilionis in
Pipistrellus pygmaeus, from the family Ixodidae Ixodes simplex in
Miniopterus schreibersii and Myotis alcathoe, Ixodes vespertilionis
in Rhinolophus euryale, Rhinolophus ferrumequinum, Rhinolophus
hipposideros and Miniopterus schreibersii in Slovakia.

CONCLUSION

Acari species of bats were determined that captured different
localities (cave and forest areas in Osmangazi, Yildirim, Niliifer,
inegél, Keles, Kestel, Uluabat districts) from Turkiye. New records
are presented to this area of subject. Rhinolophus euryale represents
anew host records of Anchystropus zelebarii, Macronyssus aristippe,
Eyndhovenia euryalis, Dermanyssus spp. and Ixodes vespertilionis.
Myotis daubentoni represents a new host record of Steatonyssus

Spp.
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Studies on the Determination of Ectoparasites and
the Prevalence Rate in Cattle in Izmir, Aydin and
Mugla Regions

Izmir, Aydin ve Mugla Yorelerindeki Sigirlarda Gortilen Ektoparazitlerin
ve Yayginlik Oranlarinin Belirlenmesi Uzerine Calismalar
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ABSTRACT

Objective: The aim of the study is to determine the prevalence rates of ectoparasites (external parasites) seen in cattle in Mugla,
Aydin and {zmir regions.

Methods: For ectoparasite screening, a total of 1,353 cattle breeds from Mugla, Aydin and [zmir regions were included in the
study. Ectoparasite samples were collected with the help of hand, forceps, comb and scalpel, brought to the laboratory in plastic
containers containing 70% alcohol and examined under a microscope.

Results: In the study, 191 (14.12%) of 1,353 cattle were infested with external parasites. Of the cattle, 138 (72.25%) ticks,
24 (12.57%) lice, 9 (4.71%) tabanid, 8 (4.19%) hippoboscid, 7 (3.66%) fleas and 5 (2.62%) mites were detected. Accordingly,
4 tick species in cattle Hyalomma marginatum, Hyalomma excavatum, Hyalomma detritum, Rhipicephalus turanicus, 4 lice species
(Bovicola bovis, Linognathus vituli, Solenopotes capillatus, Haematopinus quadripertusus ), 1 mite species (Chorioptes bovis), 2 flea
species (Ctenocephalides canis, Ctenocephalides felis), 1 hippoboscid fly species (Hippobosca equina) ve 3 tabanid fly species (Tabanus
bromius, Tabanus exclusus, Philipomyia aprica) diagnosed.

Conclusion: The presence of external parasites varied depending on the frequency of antiparasitic use in cattle.

Keywords: Izmir, Aydin, Mugla, cattle, ectoparasite

0z

Amag: Caligmanin amact Mugla, Aydin ve Izmir yorelerindeki sigirlarda gérilen ektoparazitlerin (dis parazit) ve yayginlik
oranlarinin belirlenmesidir.

Yéntemler: Ektoparazit taramasi icin Mugla, Aydin ve Izmir yorelerindeki toplam 1.353 adet kiltir ki sigir calismaya dahil
edilmistir. Ektoparazit érnekleri el, penset, tarak ve bistiiri yardimu ile toplandi, %70lik alkol iceren plastik kaplar icinde
laboratuvara getirilerek mikroskopta incelendi.

Bulgular: Arastirmada 1.353 sigirin 191'i (%14,1) dis parazitlerle enfeste bulundu. Sigirlarin 138'inde (%72,3) kene, 24’tinde
(%12,6) bit, Yunda (%4,7) tabanid, 8'inde (%4,2) hippoboscid, 7’sinde (%3,7) pire, S'inde (%2,6) akar tespit edildi. Buna gére
sigirlarda 4 kene (Hyalomma marginatum, Hy. excavatum, Hy. detritum ve Rhipicephalus turanicus), 4 bit (Bovicola bovis, Linognathus
vituli, Solenopotes capillatus, Haematopinus quadripertusus), 1 uyuz (Chorioptes bovis), 2 pire (Ctenocephalides canis, Ct. felis),1
hippoboscid (Hippobosca equina) ve 3 tabanid (Tabanus bromius, T. exclusus, Philipomyia aprica) teghis edilmigtir.

Sonug: Dis parazit varhi sigirlarda antiparaziter kullanimi yayginligina bagh olarak degiskenlik géstermistir.

Anahtar Kelimeler: izmir, Aydin, Mugla, sigir, ektoparazit
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INTRODUCTION

Parasites are organisms that live on or in animals and humans
temporarily or permanently (1). Although external parasites
spread in various countries of the world, they are more common
in places where the climate and geographical situation are suitable
(2). External parasites frequently seen in cattle are ticks, lice, fleas,
scabies, and larvae and adults of some fly species (3). The aim of
the study is to determine the prevalence rates of ectoparasites
(external parasites) seen in cattle in Mugla, Aydin and Izmir
regions.

METHODS

Sample Collection and Laboratory Study

Before the study, approval was obtained from the Ethics
Committee of Selcuk University Faculty of Veterinary Medicine,
Experimental Animal Production and Research Center
(SUVDAMEK) date: 27.02.2020, approval number: 2020/10. The
study was carried out in 12 districts (Figure 1) (Menemen, Foca,
Seferihisar, Bayindir, Tire, Odemis, Nazilli, Kuyucak, Séke, Milas,
Gokova, Fethiye) of {zmir, Aydin and Mugla regions between June
2020 and June 2021.

The material of the study consisted of 1,353 Holstein, Montofon,
Simmental, and Jersey culture breeds (1,289 female, 64 male)
cattle aged0-6 and above in randomly selected family type and
semi-open cattle farms. In the study, 447 cattle in Mugla region,
429 cattle in Aydin region and 477 cattle in Izmir region were
examined. Observed external parasites were collected in 70%
alcohol using hand, forceps, comb and scalpel. Lice, flea and mite
samples were clarified in 10% Potassium Hydroxide (KOH) for 24-
48 hours, after being washed with distilled water. Then they were
kept in 70% and 99% alcohol series for 24 hours. Translucent
lice, flea and mite samples were glued separately on the slide with
Canada balsam and sticker information is written on the slide.
The prepared preparations were dried in an oven at 50-60 °C
for 15-30 days and examined under a binocular phase contrast

Table 1. General distribution of ectoparasites by months

microscope, the Leica DM 750 to identify at the genus and/or
species level using the literatures (4,5).

Statistical Analysis

The differences in infestation rates by provinces were made
by applying the Pearson chi-square test. In terms of statistical
significance, the P value was taken as0.05.

RESULTS

According to the results 191 cattles (14.12%) were infested with
ectoparasites; 138 (72.25%) ticks, 24 (12.57%) lice, 9 (4.71%)
tabanid flies, 8 (4.19%) hippoboscid flies, 7 (3.66%) flea, and 5
scabies (2.62%) (Table 1).

Mediterranean Sea  32°E

Figure 1. Research centers and their coordinates

Months
. Total number
Ectoparasites | jyne | July | August | September | October | November | December | January | February | March | April | May | of infested
cattle
Lice
(Phthiraptera) 0 0 0 0 0 0 0 0 24 0 0 0 24
Flea
(Siphonaptera) 3 2 2 0 0 0 0 0 0 0 0 0 7
Tabanidae 4 5 0 0 0 0 0 0 0 0 0 0 9
Hippoboscidae | 4 0 0 0 4 0 0 0 0 0 0 0 8
Tick (Ixodida) | 41 35 23 0 0 0 0 0 0 0 20 19 138
Scabies
(Astigmata) 0 0 0 0 5 0 0 0 0 0 0 0 5
Total 52 42 25 0 9 0 0 0 24 0 20 19 191

(8.18%) cattle in Jzmir were infested with ectoparasites

Monthly distribution of ectoparasites detected in cattle in Mugla, Aydin and [zmir region were given in Table 2. According to regions, 68 (15.21%) cattle in Mugla, 84 (19.58%) cattle in Aydin and 39
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Of the infested cattle, 4 tick species (Hyalomma marginatum,
Hy. excavatum, Hy. detritum, Rhipicephalus turanicus), 4 lice
species (Bovicola bovis, Linognathus vituli, Solenopotes capillatus,
Haematopinus quadripertusus) and 1 mite species (Chorioptes
bovis), 2 flea species (Ctenocephalides canis, Ct. felis), 1 hippoboscid
flies species (Hippobosca equina), and 3 tabanid flies species
(Tabanus bromius, T. exclusus, Phylipomyia aprica) were identified
(Figure 2).

According to chi-square analysis,
significantly higher than expected in Aydin. while significantly
lower in Izmir (p<0.001) (Table 3).

infested animals were

DISCUSSION

In a study conducted in cattle in the Western Aegean Region
(6), Ixodes ricinus, Dermacentor marginatus, Hyalomma anatolicum
Hyalomma.

anatolicum, excavatum,  Hyalomma  detritum,

Hyalomma marginatum, Hyalomma rufipes, Haemaphysalis parva,
Rhipicephalus bursa, Rhipicephalus sanguineus, Rhipicephalus
turanicus, Rhipicephalus annulatus identified its species. According
to this study (6), it was reported that adults of Hyalomma species
remained in limited numbers in winter, while Rhipicephalus
species were seen mostly in spring and summer.

In our study, only Ixodid tick species (Hy. marginatum, Hy.
excavatum, Hy. detritum, Rh. turanicus) were encountered in the
spring and summer months. In our research, Hy. marginatum
and Hy excavatum were observed more than other species, this
situation can be said as the diversity of the applied antiparasitics,
the frequency of use, increase in air humidity (7), the prevalence
of pesticides used in agricultural lands.

In studies conducted so far, 5 lice species (S. capillatus,
Haematopinus eurysternus, H. quadripertusus, L. vituli, B. bovis) have
been found in domestic cattle (8). In our study, B. bovis, L. vituli,
H. quadripertusus, S. capillatus were detected. H. eurysternus has

Table 3. Number of infested and non-infested animals in Mugla, Aydin and Izmir regions

Resion Number of examined Number of infested cattle (n) and Number of non-infested cattle
g cattle (n) infestation rate (%) n (%)

Aydin 429 84" (19.58%) 345 (80.42%)

fzmir 477 39" (8.18%) 4387 (91.82%)

Mugla 447 68 (15.21%) 379 (84.79%)

Total 1,353 191 (14.12%) 1,162 (85.89%)

X2 24,890, p<0.001

»b: The expected observed frequency difference of numbers carrying different letters in each line is statistically significant (p<0.05)

Figure 2. Pictures of ectoparasites found in the study
a; Hy marginatum, male, original, b; Hy excavatum, male, original, ¢; Hy. detritum, male, original d; Hy. marginatum, female, original, e; Hy.
excavatum, female, original, f; Rh. turanicus, male, original g; Rh. turanicus, female, original, h; B. bovis, female, original, k; L. vituli, male,
original, 1; S. capillatus, male, original, m; H. quadripertusus, male, original, n; C. bovis, male, original, o; Ct. canis, male, original, p; Ct. felis,
female, original, r; H. equina, female, original, s; P. aprica, female, original, t; T. bromius, female, original, v; T. exclusus, female, original

247
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not been found. H. eurysternus has been reported to be detected
in cattle in Pakistan (9); it can be thought that this situation may
be caused by different geographical and climatic conditions.
Adults of Tabanidae fly species are active in spring and summer,
in pastures and grasslands at different altitudes, in forests and
mountainous areas, and in urban and rural settlements (10). In
the study (11), they found P. aprica, T. exclusus, T. bromius species in
cattle living in the Hatay region. In another study (12), Pangonius
fulvipes, Pangonius pyritosus, Nemorius oenderi, Therioplectes
tricolor, Tabanus rupium, Tabanus spectabilis, Tabanus sudeticus,
Haematopota bigoti, Phylipomyia gracea species were found in the
fzmir region and they encountered the Chrysops flavipes species
in Mugla region. P. aprica, T. exclusus, T. bromius species were
encountered in our research and it can be said that these species
are frequently seen in regions with Mediterranean climate. It can
be thought that the tabanid species captured in other studies may
be due to the use of Nzi or Malaysian traps.

Researchers reported (13) that H. equina and Hippobosca
longipennis are the most common species in horses and cattle in
the Caucasus and iran. Research on Hippoboscid flies in Turkey
is insufficient. In our study, only H. equina infestation was found,
and no H. longipennis was found, 1t can be said that this situation
may be caused by geographical region and climate difference.

Ct. felis has been found in farm animals in arid and temperate
climates in the Middle East, India and Africa (14). In another
study, Pulex irritans, Ct. canis, and Ceratophyllus gallinae were
found in cattle, sheep, goat, chicken and humans in Azerbaijan
(15). In our study, Ct. canis and Ct. felis species were found, but
no other species were found; 1t can be thought that this situation
is due to the fact that cattle enterprises are kept separate from
other animals.

Study Limitations

In our study, only C. bovis was found, but no other species of
scabies, it can be said that this situation may be related to the care
conditions and the use of antiparasitic agents.

CONCLUSION

The number of ectoparasites obtained in Aydin province was found
to be higher than the expected; it can be said that this situation
is caused by the inadequate maintenance conditions of the cattle
management and inadequate antiparasitic treatment; other than
that, the Aydin region is located in a mountainous geography and
small family farms abound; for this reason, cattle are often taken
to pasture. It is thought that the ectoparasite density is increased
due to these reasons.

The number of ectoparasites obtained in Izmir province was
found to be lower than the expected; There are many dairy cattle
farms and agricultural lands in Izmir; It can be said that the good
maintenance conditions in the farms, the richness of agricultural
lands, especially the pesticides used in the agricultural lands in
this region may have broken the life cycles of ectoparasites. Few
ectoparasites were found in the study and other work needs to be
done.
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Depremlerin Ardindan Sitma, Leishmaniasis ve
Uyuz Riskinin Incelenmesi ve Korunma Onerileri

Investigation of Malaria, Leishmaniasis, and Scabies Risk after
Earthquakes and Recommendations for Prevention
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Bu ¢alisma, Turkiye'nin giineydogusunda gerceklesen depremlerin ardindan bélgede ve tilkemizdeki sitma, leishmaniasis ve uyuz
riskini incelemektedir. Calismanin odaginda, yerel niifus ve Suriyeli gggmenler bulunmaktadir. Onleme énerileri arasinda i¢ mekan
ilaclama ve insektisit aglarin dagitilmas: gibi vektér kontrol énlemleri sayilabilir. Hizli tam testleri ve aktif olgu bulma amaciyla
siirveyans ve erken teghis 6nem tagimaktadir. Halk: bilin¢lendirme kampanyalari ve toplum katilim, koruyucu énlemlerin tegvik
edilmesi i¢in ¢ok énemlidir. Saghk altyapisinin giclendirilmesi, gerekli tibbi malzemelerin saglanmasi ve kapasite gelistirme
esastir. Leishmaniasis i¢in erken teshis ve tedavi, vektér kontroli, halk egitimi ve toplum katihmi hayati énem tagimaktadir.
Uyuz salginlari, sosyoekonomik olarak yoksun durumdaki yerel niifusu ve Suriyeli go¢menleri etkilemektedir. Erken teghis, tedavi,
temas takibi, halk egitimi, hijyen tegviki ve iyilestirilmis yagsam kogullarinin saglanmasi esastir. Bu miidahaleleri ve stratejileri
uygulamak, bu hastaliklarn etkili bir sekilde énlenmesi, kontrol edilmesi ve yénetilmesini saglayabilecektir. Bu yaklagimlarin
etkilenen topluluklarin 6znel baglamina ve ihtiyaglarina gére uyarlanmasi ¢ok énemlidir. Bu zorluklarn ele alarak, etkilenen
nifusun saghigini ve esenligini korumak miimkiin olabilecektir.

Anahtar Kelimeler: Afet, enfeksiyon hastaliklar, halk sagligi, paraziter hastalik

ABSTRACT

This study examines the risk of malaria, leishmaniasis, and scabies following earthquakes in southeastern Turkiye. The focus is
on the impact on the local population and Syrian immigrants. Recommendations for prevention include vector control measures
such as indoor residual spraying and distribution of insecticidal nets. Surveillance and early detection through rapid diagnostic
tests and active case finding are important. Public awareness campaigns and community engagement are crucial for promoting
protective measures. Strengthening healthcare infrastructure, providing essential supplies, and capacity building is essential.
For leishmaniasis, early detection and treatment, vector control, health education, and community engagement are vital. Scabies
outbreaks affect the socioeconomically depressed local population and Syrian immigrants. Early detection, treatment, contact
tracing, health education, hygiene promotion, and improved living conditions are necessary. Implementing these interventions
and strategies can effectively prevent, control, and manage these diseases. Tailoring approaches to the specific context and
needs of affected communities is crucial. By addressing these challenges, we can protect the health and well-being of the affected
population.

Keywords: Disaster, infectious diseases, public health, parasitic infection
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GiRis ve AMAC artan duyarlilik yagamasiyla birlikte sayisiz saghk
sorununu tetikleyebilir (1). Cok sayida saglik sorunu

Doganin en yikia giclerinden biri olan depremler, arasimda, sitma, leishmaniasis ve uyuz deprem

genellikle 6nemli olciide can kaybmna ve yaygin sonrasi donemle baglantili dikkate deger paraziter
tahribata neden olur. Depremler, savunmasiz hastaliklar olarak ortaya ¢ikmaktadir. Bu kosullarda
populasyonlarin cesitli bulasici hastaliklara kars: hastalik bulagmasinin altinda yatan mekanizmalar:
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ve dinamikleri anlamak, etkili énleme, yénetim ve hafifletme
stratejileri i¢cin ¢ok énemlidir.

Plasmodium parazitinin neden oldugu ve enfekte Anofel cinsi disi
sivrisineklerin 1sirmasiyla bulagan sitma, depremlerin ardindan
etkilenen topluluklar icin énemli bir tehdit olusturmaktadir.
Yikilan konutlar, duragan su ve hasarli drenaj sistemleri gibi
alt ve ust yapi iligkili aksamalar, sivrisinek vektorleri icin en
uygun treme alanlarini olugturur (2). Bu kosgullar, bireylerin
gecici barinaklara veya kalabalik kamplara yerlestirilmesiyle
birlegtiginde, sitma bulag riskinin artmasina katkida bulunur (3).
Ayrica, saglik sistemlerinin aksamasi ve énleyici tedbirlere sinirl
erisim, 6zellikle depremlerin sik stk meydana geldigi, kaynaklarin
kisith oldugu ortamlarda riski artirabilir (4).

Benzer sekilde, Leishmania cinsine ait protozoan parazitlerin
neden oldugu vektér kaynakl bir hastalik olan leishmaniasis,
depremlerden sonra artan bir insidans sergiler (5). Sismik
aktivitedenkaynaklanan cevresel degisikliklerle birlikte niifuslarin
derme ¢atma meskenlere kaydirilmasi tatarcik sinegi vektérleri
i¢in elverigli kogullar yaratmaktadir (6). Rezervuar konak¢ilarinin
yer degistirmesiyle birlikte dogal yasam alanlarinin bozulmasi,
bu hastalbgin vektéri olan kum sineklerinin ¢ogalmasim
destekleyebilir (6). Kalabalik yagam kosullarinin, sinirh sanitasyon
tesislerinin ve yetersiz vektér kontrol énlemlerinin birlesmesi,
leishmaniasis’in yayilmasini tegvik ederek bulasma dinamiklerini
daha da yogunlastirmaktadir (7).

Sarcoptes scabiei akarinin neden oldugu, derinin parazitik bir
infestasyonu olan uyuz, depremlerin ardindan insidans: arttig
bilinen bagka bir hastaliktir. Gegici barinaklarda veya kamplarda
bozulan yagam kogullari, agir1 kalabalik ve yetersiz hijyen
uygulamalari uyuzun hizli bulagmasim kolaylagtirir (8). Hayatta
kalanlarin yagadig: psikolojik ve fizyolojik stres, bu faktorlerden
kaynaklanan zayiflamig bagisiklik tepkileriyle birlestiginde,
infestasyona kargi direncin azalmasina katkida bulunur (9).
Ayrica, saglik tesislerine ve kaynaklara sinirh erigim, zamaninda
teshis ve tedaviyi engelleyerek, etkilenen popiilasyonlar arasinda
uyuz yikiind artirabilir (10).

Bu makalede depremlerin ardindan gorilme sikligi artabilecek
parazitik enfeksiyonlardan sitma, leishmaniasis ve uyuz riskinin
aragtirilmas: amaglanmaktadir. Mevcut literatiirii sentezleyerek,
olgu caligmalarim analiz ederek ve deprem sonrasi senaryolar:
degerlendirerek, bu hastaliklarin artan bulagini saglayan altta
yatan mekanizmalar1 aydinlatmayr amaclamaktayiz. Ayrica,
etkilenen popiilasyonlarin kargilastigi zorluklan inceleyip, etkili
6nleme, kontrol ve yénetim icin potansiyel miidahaleleri ve
stratejileri ortaya koymaya calisacagiz.

Sonug olarak, depremler ile sitma, leishmaniasis ve uyuzdaki
miteakip artig tehlikesi arasindaki karmagik etkilesimlerin daha
iyi anlagilmasi yoluyla, bu ¢alisma deprem sonrasi ortamlarda
bu hastaliklarin yitkiint azaltmayr amaglayan kanita dayal
yaklagimlara katkida bulunmayr amaglamaktadir. Proaktif
midahalelerin ve kaynak tahsisinin aciliyetini vurgulayarak,
etkilenen topluluklarin saghgim ve esenligini korumak icin
hedeflenen yamitlar1 formiile etmede politika yapicilara, saglhk
hizmeti saglayiclarina ve insani yardim kuruluslarina yardima
olmay1 umuyoruz.

Sitma

Yikilan konutlar, hasarli drenaj sistemleri ve durgun su dahil
olmak tizere altyapinin bozulmasi, sivrisinek vektorleri, 6zellikle
sitmadan sorumlu Plasmodium parazitini bulagtiran Anophel cinsi
sivrisinekleri icin ideal ireme alanlari olugturmaktadir.

Epidemiyoloji

Anadolunun ge¢misinde P. vivax, P. malariae, P. falciparum’un
her uciinin de yerli bulag yapmis olduguna iligkin bulgu ve
bilgileri iceren yayinlar bulunmaktadir. 1951 yilinda sitma savasi
kapsaminda incelenen 20.132 pozitif kan érneginin; 14.560'inin
P vivax, 3.449unun P. falciparum ve 584’tniin P. malariae olarak
saptandigi bildirilmektedir (11). Giintumizde ise, yakin zamanda
Manisa ve Kayseri illerinden yerli P. vivax ve P. falciparum olgular1
bildirilmesi yaninda yurtdig1 kaynakli pek ¢ok vakanin gériilmesi
6nem arz etmektedir (12,13). Turkiye'de sitma vektérii anofel cinsi
sivrisinek tirlerinin de bulunmas: sebebiyle, bu konuda ¢aligan
arastirmacilar gegmiste oldugu gibi gelecekte de P. falciparum ve
P malariae tirlerinin Turkiye'de yerli bulas olarak gérilme
riskinin oldugunu kabul etmektedirler (11,14)

Turkiye'de An. algeriensis, An. claviger, An. hyrcanus, An.
maculipennis, An. marteri, An. plumbeus, An. pulcherrimus, An.
sacharovi, An. subalpinus, An. superpictus olmak tizere 10 adet
Anofel tiri bulunmaktadir. Bunlardan An. sacharovi sitmanin
en 6nemli vektéridir. Bunu ikincil énemli vektérler olan An.
superpictus. An. maculipennis ve An. sulbapinus takip eder (14-16).
Gog, seyahat ve yurt diginda ¢alisma nedeniyle yurt dig1 kaynakl
sitma olgulari import olgu olarak bildirilmektedir. Ancak son
yillarda P. vivax ve P. falciparum vyerli olgularina rastlandif
bildirilmektedir (12,13).

Sitma Bulag1 icin Risk Faktorleri

Cevresel Kosullar: Binalarin ve altyapimin tahrip olmasi,
sivrisinekler i¢in tireme alani gorevi géren durgun su birikimine
yol agar. Ek olarak, enkaz ve molozlar giindiizleri sivrisinekler icin
uygun dinlenme yerleri saglar (2,17). Bunlara ek olarak, bahar ve
yaz aylar1 anofel sivrisineklerinin en aktif olduklar1 dénemdir.
Niifusun Yerinden Edilmesi: Bireylerin deprem nedeniyle
gecici barinaklara veya kalabalik kamplara yer degistirmesi, sitma
bulagtiran sivrisineklere maruz kalmanin artmasma katkida
bulunabilir. Asirikalabalik ve yetersiz barinmakosullari, insanlarin
ve sivrisineklerin birbirine yakin olmasini kolaylagtirarak bulagsma
riskini artirir (18).

Saglik Hizmetlerine Simirhh Erigim: Deprem, teshis, tedavi
ve sitmay1 6nleme tedbirlerine erigimin azalmas: da dahil olmak
tizere saglk hizmetlerinin aksamasina neden olabilir. Sitma
onleyici ilaglarin ve teghis araglarinin simirh mevcudiyeti, sitma
olgularinin zamaninda yénetilmesini engelleyebilir (19).

Onleme, Kontrol ve Yonetim icin Miidahaleler ve
Stratejiler

Vektér Kontrol Onlemleri

ic,' Mekan Rezidiiel Piskiirtme (IRS): Etkili bocek sldiiriiciiler
kullanarak IRS uygulamak, evlere giren sitma vektérlerini
hedefleyebilir ve ortadan kaldirabilir. Bu miidahale sivrisineklerin
yogunlugunu ve hastalig: bulagtirma yeteneklerini azaltir (17).
Uzun Omiirlii Bocek Oldiiriicii Aglar (LLIN’ler): LLIN lerin
etkilenen topluluklara, 6zellikle ¢ocuklar ve hamile kadinlar
gibi savunmasiz niifuslara dagitilmasi, uyku sirasinda sivrisinek
wsiriklarina karg: fiziksel koruma saglayabilir ve sitma bulagmasini
azaltabilir (1,20).

Larvisitleme: Durgun su havuzlar1 ve atilan konteynerler
gibi sivrisinek treme alanlarinin belirlenmesi ve larvisitlerle
ilagclanmas, yetigkin sivrisineklerin ortaya ¢ikmasini énleyebilir
ve yagsam doéngiilerini kesintiye ugratabilir (21).
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Gozetim ve Erken Tespit

Hizli Teshis Testleri (RDT’ler): Hizh teshis testlerinin
(RDT) saglik tesislerinde ve gecici kliniklerde bulunmasim
ve erigilebilirligini saglamak, sitma olgularinin hizli ve dogru
teshisini saglayarak erken tedaviyi kolaylastirabilir ve ciddi
hastalik riskini azaltabilir (3).

Aktif Olgu Tespiti: Toplum temelli anketler ve tarama
programlari araciligiyla aktif olgu tespiti yapmak, asemptomatik
bireylerin belirlenmesine ve daha fazla bulagmay: énlemek icin
uygun tedavinin baglanmasina yardima olur (22).

Hastalik Gozetim Sistemleri: Sitma icin mevcut siirveyans
sistemlerinin giiclendirilmesi, olas1 salginlarin zamaninda tespit
edilmesini saglar ve hedeflenen mudahaleyi ve kaynak tahsisini
kolaylagtirir (6).

Saghk Egitimi ve Toplum Katilim

Halki Bilinclendirme Kampanyalar:: Cibinlik kullanima,
uygun sanitasyon ve cevre hijyeni gibi kisisel koruyucu 6nlemlerin
6nemini vurgulayan bilgilendirme kampanyalar1 yiritmek,
toplum farkindahigini artirabilir ve davrams degisikligini tegvik
edebilir (23).

Toplum Katilimi: Yerel topluluklar: ve toplum liderlerini sitma
kontrol programlarinin tasarlanmasi ve uygulanmasina dahil
etmek, sahiplenmeyi ve 6nleyici tedbirlere uyumu tesvik eder ve
uzun vadede siiregen katilimi kolaylagtirir (24).

Saghik Altyapisinin Giiclendirilmesi

Temel Malzemelerin Saglanmasi: Sitma 6nleyici ilaglar,
RDT’ler ve bécek 6ldiirticiilerin yani sira gerekli tibbi ekipmanin
yeterli bir sekilde tedarik edilmesini saglamak, saglik tesislerini
sitma olgularini hizh bir gekilde teshis ve tedavi etme konusunda
desteklemek i¢in ¢ok 6nemlidir (3).

Kapasite Olusturma: Saglik calisanlarini sitma teghisi, tedavi
protokolleri ve vektér kontrol stratejileri konusunda egitmek,
onlar1 sitma olgularimi yénetmek ve bunlara etkili bir sekilde
miidahale etmek i¢cin gerekli bilgi ve becerilerle donatir (25).
Koordinasyon ve is birligi: Yerel saghk yetkilileri, sivil
toplum kuruluglar1 ve wuluslararasi kuruluglar dahil olmak
uzere ilgili paydaslar arasinda koordinasyon mekanizmalarinin
olusturulmasi, kapsamh sitma kontrolii ¢abalari i¢cin kaynaklarin,
uzmanligin ve en iyi uygulamalarin paylagimini kolaylagtirir (26).
Bu mudahalelerin ve stratejilerin uygulanmasi, depremden sonra
Turkiye’de deprem bolgesinde sitmanin énlenmesine, kontroline
ve yonetimine katkida bulunabilir. Bununla beraber, etkilenen
topluluklarin kulturel uygulamalari, yerel sitma epidemiyolojisi
ve mevcut kaynaklar gibi faktérler géz éniinde bulundurularak,
ad1 gecen korunma yaklagimlarimi etkilenen topluluklarin ézel
baglamina ve ihtiyaclarina gére uyarlamak ¢ok énemlidir. Sitma
riskini ele alarak ve kamita dayali miudahaleler uygulayarak,
hastaligin etkisini azaltmak ve etkilenen niifusun saghgim ve
esenligini korumak mimkindiir.

Leishmaniasis

6 Subat 2023 tarihinde depremin oldugu Turkiye, artan
bir leishmaniasis bulagsma riskiyle kargi kargiya kalmigtir
(7,27). Hasarli konutlar ve ideal olmayan yerlesim yerlerinin
olusturulmas: da dahil olmak tizere altyapinin bozulmasi, bélgeye
yogun bir sekilde yerlesmis énemli bir Suriyeli go¢men nifusunun
varligiyla birlestiginde, ihmal edilen bu tropikal hastaliga kars:

savunmay1 zayiflatmaktadir. Bu bolumde, Turkiye'de depremin
etkiledigi bolgelerde, oézellikle Suriyeli gé¢menler arasinda
deprem sonras: leishmaniasis bulagmasiyla iligkili spesifik risk
faktorleri tartisilmakta ve hastaligin etkili bir gsekilde énlenmesi,
kontroli ve yonetimi i¢in potansiyel miidahaleler ve stratejiler
6nerilmektedir.

Epidemiyoloji

Diinya Saghk Orgiitii verilerine gore 2018'de 92 iilke veya
boélge kutanoz leishmaniasis (KL) ve 83 iilke veya bolge viseral
leishmaniasis (VL) i¢in endemik kabul edilmistir (28). Bugiin, bir
milyardan fazla insan leishmaniasis agisindan endemik bolgelerde
yasamakta ve enfeksiyon riski altindadir. Her yil 30.000 yeni VL
olgusu ve bir milyondan fazla yeni KL olgusu ortaya ¢ikmaktadir
(29). Hastalik etkeni Leishmania protozoon parazitleri, hasta
insan veya hayvandan kan emerek enfekte olmus disi kum
sineginin 1sirmasi ile bulagir (30).

Kum sineklerinin biyolojik vektérlugini yaptigi leishmaniasis
hastaliginin iilkemizde VL ve KL olmak tzere iki formu
bildirilmigtir. Turkiye’de L. infantum'un etkeni oldugu VL Ege,
f¢ Anadolu ve Akdeniz bolgelerinde, L. tropica’nin neden oldugu
KL ise Guneydogu Anadolu ve Akdeniz bolgelerinde siklikla
goriilmektedir. Son yillarda yapilan ¢calismalarla KL etkeni olarak
L. major ve L. donovani de saptanmigtir (31).

Dogadaki kii¢iik memelilerin bu etkenlere kaynaklik yapabilecegi
goz onune alindiginda ozellikle L. major'un sebep oldugu olgu
sayisinda 6nemli oranda artig riski bulunmaktadir (32). Saghk
Bakanlig1 verilerine gére tlkemizde yilda 40’tan fazla VL ve
2.000'den fazla KL olgusu bildirilmekte olup KL olgular1 daha
¢cok Giineydogu Anadolu bolgesinden o6zellikle de Sanlwurfa
ilinden bildirilmektedir. Antroponotik kutanéz leishmaniasis,
genellikle Tirkiye'nin gineydogusunda ve Giiney Akdeniz'de
gorilirken, son yillarda ilkemizin batisinda Aydin, [zmir ve
Manisa illerinden olgular bildirilmektedir (33). Bununla birlikte,
ozellikle Suriye i¢ savag sonrasi gelisen gog siirecleri ile beraber,
tilkemizdeki leishmaniasis epidemiyolojisinde énemli degisimler
oldugu izlenmektedir (34,35) Leishmaniasis’in endemik oldugu
11 ilden cevre iller basta olmak tizere iilkenin tim bélgelerine
gocler séz konusu olmustur. Bu bélgelerdeki vektoér dagilhimlar
g6z 6niine alindiginda, tlkemizde yeni leishmaniasis odaklar
olusmas riski dogacag: ve énemli bir halk saghig: sorunu olarak
ortaya ¢itkacagina yonelik goriisler mevcuttur (36).

Leishmaniasis Bulagi icin Risk Faktorleri

Cevresel Kogullar: Deprem nedeniyle konutlarin yikilmas: ve
bireylerin yerlerinden edilmesi, agir1 kalabalik ve standartlarin
altinda barinaklar da dahil olmak tizere kétii yasam kogullar
yaratir. Bu kosullar, leishmaniasis’in bulagsmasindan sorumlu
tatarcik vektorleri icin ideal habitatlar saglar (4).

Niifusun Yerinden Edilmesi: Bslgede yogun sekilde yerlesim
gosteren Suriyeli go¢men ve yerli niifusun deprem nedeniyle
gecici yerlesim yerlerine veya yogun yerlesim alanlarina yer
degistirmesi, onlarin kum sinegi 1siriklarina maruz kalmalarini ve
leishmaniasis bulagma riskini artirmaktadir (37).

Saglik Hizmetlerine Sinirh Erigim: Deprem saglik hizmetlerini
kesintiye ugratabilir. Bu durum leishmaniasisin teghis ve tedavisi
ile, etkilenen niifusun 6nleyici tedbirlere erigiminin azalmasina
neden olabilir. Leishmania parazitinin tedavisinde kullanilan
ilaglarin, teghis araclarinin ve saglik tesislerinin simirh mevcudiyeti,
hastaligin zamaninda ve etkili yénetimini engelleyebilir (5).
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Onleme, Kontrol ve Yonetim icin Miidahaleler ve
Stratejiler

Vektér Kontrol Onlemleri

Cevresel Degisiklik: Enkazlarin temizlenmesi, barnak
kogullarinin iyilegtirilmesi ve uygun kati atik yénetiminin
uygulanmasi, tatarcik sineklerinin tireme ve dinlenme alanlarim
azaltabilir ve boylece niifus yogunluklarini azaltabilir (38).
insektisit Piiskiirtme: Giindiiz tatarcik sineklerinin dinlendigi
alanlara odaklanarak barinaklarin icinde ve cevresinde hedeflenen
insektisit puskirtme, vektér popilasyonlarini etkili bir sekilde
azaltabilir ve bulagma riskini en aza indirebilir (39).

Kisisel Koruyucu Onlemler: Cibinliklerin, &zellikle bécek
ilaa ile islenmis aglarin ve bécek savarlarin uygulanmasinin
tesvik edilmesi, 6zellikle tatarciklarin beslenmesinin yogun
oldugu saatlerde, kum sinegi 1siriklarina karg: bireysel koruma
saglayabilir (39).

Olgu Tespiti ve Yonetimi

Teshis: Alinan 6rneklerin mikroskobik incelemesi, hizli tam
testleri veya molekiiler teknikler gibi dogru teshis yontemlerine
erisimin saglanmasi, etkilenen popiilasyonda leishmaniasis
olgularinin erken tespitini kolaylastirabilir (40).

Tedavi: Saglik tesislerinde pentavalent antimon bilegikleri
veya amfoterisin-B gibi antileishmanial ilaglarin mevcudiyeti,
teshis edilen olgularin hizh ve etkili tedavisi, hastaligin yiikintn
azaltilmas: ve komplikasyonlarin énlenmesi i¢in gereklidir (29).
Saglhik Hizmeti Temini: Saglik hizmetlerinin giiclendirilmesi
ve teghis, tedavi ve takip icin egitimli saghk profesyonellerinin
mevcudiyetinin saglanmasi, 6zellikle Suriyeli gé¢menlerin yogun
olarak yerlestigi bolgelerde ¢ok ¢énemlidir (41).

Saghk Egitimi ve Toplum Katilim

Bilgi Yayma: Leishmaniasis bulasi, 6nleyici tedbirler ve
zamaninda saglik hizmeti almanin énemi hakkinda farkindalig
artirmay1 hedefleyen ve Suriyeli gégmen niifusun yerel dillerinde
hedefe yonelik saghk egitimi kampanyalar1 yiiritmek davranig
degisikligini kolaylastirabilir (42).

Toplum Katilimi: Suriyeli go¢gmen topluluklarini, yerli halkin
toplum liderleri, yerel kuruluglar ve toplum saghg: calisanlarn
aracilifiyla dahil etmek, leishmaniasisi énlemeyi ve kontrol
faaliyetlerine giiveni, kiiltiirel duyarliligs ve aktif katilimi tesvik
edebilir (29).

Koordinasyon ve isbirligi

Cok Sektorlii Is birligi: Yerel saglik yetkilileri, insani yardim
kuruluslar1 ve Suriyeli go¢menlerle ¢alisan kuruluslar dahil olmak
iizere ilgili paydaglar arasinda koordinasyon mekanizmalarinin
olusturulmasi, entegre ve kapsamh leishmaniasis kontrol ¢abalar1
icin ¢ok 6nemlidir (43).

Veri Paylasimi ve Gozetim: Hastalik siirveyans sistemlerini
gelistirmek ve leishmaniasis olgulari, tatarck popiilasyonlar:
ve cevresel risk faktérleri hakkindaki verileri paylagmak, etkili
kontrol 6nlemleri i¢cin kanita dayali karar verme ve kaynak tahsisi
konusunda bilgi saglayabilir (43).

Bu midahalelerin ve stratejilerin uygulanmasi, basta Suriyeli
gogmen niifus olmak tizere bélge halkina odaklanarak, Tiirkiye'nin
depremden etkilenen bélgelerinde leishmaniasis’in énlenmesine,

kontroline ve yonetimine katkida bulunabilir. Ancak, bu
yaklagimlar: etkilenen topluluklarin ézel kiiltirel ve baglamsal
ihtiyaclarina gore uyarlamak, onlarin aktif katilimini saglamak ve
dil engellerini ve kiiltiirel inanglar géz 6niinde bulundurmak ¢ok
o6nemlidir. Ortak ¢abalar ve leishmaniasis kontroliiniin mevcut
saglik ve insani yardim programlarina entegrasyonu, hastaligin
etkisini hafifletmeye ve etkilenen niifusun saghgini korumaya
yardima olabilir.

Uyuz

Uyuz, Sarcoptes scabiei akari tarafindan olusturulan oldukca
bulasic bir deri enfestasyonudur. Genellikle yakin ve uzun sireli
deri temast ile daha az siklikta da kontamine nesneler aracihigiyla
dolayli olarak bulagir. Uyuz herkesi etkileyebilir ve kalabalik yasam
kogullarinda daha yaygindir. Akarlar bir kisiyi enfekte ettikten
sonra deride tiineller acarak bu tiineller icinde yasarlar. Parazitin
kendisi, yumurtalar1 ve fekal irtnlerine kars: yogun bir alerjik
reaksiyon ve yang gelisir. Bu, siddetli kasint1 ve deri dokintusiine
yol acar. Kagint1 genellikle gece daha da siddetlenir. Konak¢inin
bagisiklik tepkisi, uyuzun patofizyolojisine katkida bulunur.
Tedavi edilmezse kotilesir ve ikincil bakteriyel enfeksiyon olusma
riski vardir. Erken teshis ve uygun tedavi, enfestasyonu kontrol
altina almak ve yayilmasim 6nlemek i¢in énemlidir (44). Sonug
olarak, uyuz tedavi edilebilir bir hastaliktir ve uygun yonetim ile
bireyler enfestasyondan tamamen kurtulabilir. Hizl1 tani, tedavi
ve hijyen 6nlemleri, uyuz salginlarinin kontrol edilmesinde ve
etkilenen bireyler ve toplumlar tizerindeki etkisinin azaltilmasinda
6nemlidir.

Turkiye’'nin 6ncelikle deprem bélgesi, sonrasinda da iilkenin
geri kalani artan bir uyuz bulagma riskiyle kars1 kargiyadir (45).
Hasarli konutlar ve bireylerin yerlerinden edilmesi de dahil
olmak tizere altyapinin bozulmasi, énemli bir Suriyeli go¢men
popiilasyonunun bélgeye yogun bir sekilde yerlesmis olmas ile
sosyoekonomik durumu diisiik yerel halkin varligiyla birlestiginde,
bu parazitik deri enfestasyonuna karsi savunmasizlik artmaktadir
(46). Buna ek olarak boélgeden yogun ve kontrolsiiz sekilde
iilkenin diger bolgelerine olan géc¢ de, halihazirda boélgede ve
ilkemizde yayginhig artmakta olan uyuz hastaliginin daha da
6nemli bir sorun haline gelmesine sebep olabilir (46,47). Bu
béliumde, Turkiye'nin giineydogusundaki deprem sonrasi uyuz
bulagmasiyla iligkili spesifik risk faktérlerini, Suriyeli gé¢menler
ve sosyoekonomik olarak bask:i altindaki yerel niifusa vurgu
yaparak etkili 6nleme, kontrol ve yoénetim icin stratejileri
giindeme getirmeyi amaglamaktayiz.

Uyuz Bulas1 icin Risk Faktorleri

Agir1 Kalabalik Yagam Kosullari: Deprem nedeniyle konutlarin
yikilmasi ve bireylerin yerlerinden edilmesi, agir1 kalabalik yagam
kogullarina neden olur ve bu da uyuz akarlarinin hizla yayilmasim
kolaylastirir. Dar alanlarda kisiler arasindaki yakin fiziksel temas
bulagma riskini artirmaktadar (9).

Kotii Hijyen Uygulamalari: Yetersiz kisisel hijyen
uygulamalariyla birlikte temiz su ve sanitasyon tesislerine sinirh
erisim, uyuz bulagmasina katkida bulunabilir. Giysilerin ve yatak
takimlarinin  diizenli olarak yikanmamasi, uyuz akarlarinin
hayatta kalmasini ve bulagmasini kolaylastirabilir (48).
Farkindalik ve Tedavi Eksikligi: Suriyeli géc¢cmenler ve
sosyoekonomik olarak kétii durumdaki yerel halk, uyuz hakkinda
smirh bilgiye sahip olabilir ve bu da tibbi yardima basvuruda
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gecikmelere yol acabilir. Saghk hizmetlerine sinirli erigim ve
tedavi seceneklerinin kargilanamamasi, hastaligin yénetimini ve
kontrolinii daha da engelleyebilir (10,49).

Onleme, Kontrol ve Yonetim icin Miidahaleler ve
Stratejiler

Saghk Egitimi ve Toplum Katilim1

Bilgi Dagitima: Suriyeli gs¢menler ve yerel nifusicin yerel dillerde
hedefe yoénelik saglik egitimi kampanyalar: yirtitmek esastir.
Bu kampanyalar, uyuz bulagmasi, kisisel hijyen uygulamalar ve
zamaninda saglik hizmeti almanin énemi hakkinda farkindalik
yaratmaya odaklanmalidir (50).

Toplum Katilimi: Etkili uyuz o6nleme ve kontrol cabalar
icin toplum liderlerinin, yerel kuruluslarin ve toplum saghg:
calisanlarinin dahil edilmesi ¢ok ¢nemlidir. Etkin miicadele
yontemlerinin  belirlenmesine ve uygulanmasina toplumu
dahil etmek, o6nleyici tedbirlere uyumu artirmanin yani sira,
strdiiriilebilir davranig degisikligini tegvik edebilir (10).

Saghk Hizmetlerine Gelismis Erigim

Saglik Hizmeti Temini: Birinci basamak saglik merkezleri ve
gezici klinikler dahil olmak tizere saglik hizmetlerinin mevcudiyeti
ve erigilebilirlifinin saglanmasi, uyuz olgularinin erken teshis ve
tedavisini kolaylastirabilir. Bu, savunmasiz nutfuslar icin uygun
maliyetli veya ticretsiz tedavi seceneklerinin saglanmasim da
icerir (48).

Saglik Caliganlarinin Egitimi: Doktorlar, hemsireler ve toplum
saghg calisanlar1 da dahil olmak tizere saglik calisanlarina uyuz
teshisi, tedavisi ve yonetimi hakkinda egitim verilmesi, dogru
olgu tespiti ve etkili bakim sunumu i¢in ¢ok énemlidir (51).

Hijyen Tegviki

Su ve Sanitasyona Erigim: Ozellikle gecici yerlesimler ve
yogun nifuslu bolgelerde temiz su ve sanitasyon tesislerine
erisimin saglanmas: esastir. Yeterli su temini ve sanitasyon
altyapisi, dizenli banyo yapmayi, giysilerin ve yatak takimlarinin
yikanmasini ve genel olarak iyilestirilmis kisisel hijyeni destekler
(52).

Kisisel Hijyen Uygulamalar:: Diizenli banyo yapma,
giysilerin ve nevresimlerin sicak suda yikanmasi ve kisisel
esyalarin paylagilmamas: dahil olmak tizere uygun kisisel hijyen
uygulamalarinin tegvik edilmesi uyuz bulagsmasini énlemeye
yardima olabilir (52).

Gézetim ve izleme

Hastalik Goézetimi: Uyuz icin giicli hastalik gézetim sistemleri
kurmak, hastalik yikiniin izlenmesine, yiiksek riskli alanlarin
belirlenmesine ve miudahalelerin etkinliginin izlenmesine
yardima olabilir. Bu bilgi, hedefe yénelik ve kanita dayali karar
verme i¢in ¢cok énemlidir (53).

Veri Toplama ve Analizi: Uyuz olgulari, demografik bilgiler
ve tedavi sonuglar1 hakkinda verilerin toplanmasi, hastaligin
etkisinin daha iyi anlagilmasina katkida bulunabilir ve etkili
kontrol ve yénetim i¢in kaynak tahsisi konusunda bilgi saglayabilir
(59).

Bu miidahalelerin ve stratejilerin uygulanmasi, ézellikle Suriyeli
gbé¢menler ve sosyoekonomik olarak bask: altindaki yerel niifusa
odaklanarak, Tirkiye'nin basta depremden etkilenen giineydogu
bélgesinde uyuzun onlenmesine, kontroline ve yénetimine

katkida bulunabilir. Ancak, dil engelleri, sosyoekonomik
esitsizlikler ve kiiltiirel uygulamalar gibi faktérleri géz éniinde
bulundurarak bu yaklagimlar1 etkilenen topluluklarin belirli
kiiltiirel ve baglamsal ihtiyaglarina uyarlamak ¢ok o6nemlidir.
Saglik hizmeti saglayicilary, toplum liderleri ve ilgili paydaglar
arasindaki igbirlik¢i ¢abalar, uyuzun etkisini hafifletmeye ve
etkilenen niifusun genel refahini iyilegtirmeye yardima olabilir.

TARTISMA

Tarkiye’'nin gineydogu bolgesinde 11 ili etkileyen 6 Subat
2023’te meydana gelen deprem, 6zellikle sitma, leishmaniasis ve
uyuz bulagma riskinin artmasiyla baglantili olarak halk saglg:
agisindan énemli riskler ortaya ¢ikarmistir (4). Altyapinin ciddi
hasar gérmesi, nifusun yer degistirmesi ve Suriyeli gé¢menler ile
sosyoekonomik olarak baski altindaki yerel halk gibi topluluklarin
varligi, ihmal edilen bu paraziter hastaliklara duyarlilig:
artirmigtir. Bununla birlikte, hedefe yonelik miidahaleler ve
kapsaml stratejiler yoluyla, bu hastaliklarin etkisini azaltmak ve
etkilenen nufusun saghgim ve esenligini korumak miimkundiir
@.

Sivrisinekler tarafindan bulagtirilan bir hastalik olan sitma,
deprem sonrasinda artis gésterme ihtimali bulunan bir vektér
kaynakh enfeksiyondur (2). Yerlesim olanaklarinin yikilmas: ve
derme catma yerlegim yerlerinin olusturulmas: sivrisinekler icin
ideal ureme alanlar1 olusturarak bulagma riskini artirmaktadir.
Cevresel modifikasyon (vektér ¢ogalmasini engelleyici cevresel
6nlemler), bocek ilaci piiskiirtme ve kisisel koruyucu é6nlemler gibi
vektor kontrol énlemlerinin uygulanmasi, vektér popiilasyonunu
6nemli 6lctide azaltabilir ve sitma bulagma riskini en aza indirebilir
(21). Ek olarak, erken olgu tespiti, etkili ilaglarla hizl tedavi ve
saglik hizmetlerinin giiglendirilmesi, etkilenen bélgede sitmay:
yonetmek ve kontrol etmek icin hayati 6neme sahiptir (55).
Tatarciklarin  bulagtirdign bir diger paraziter hastalik olan
leishmaniasis, depremden sonra 6zellikle Suriyeli gé¢gmenler ve
disiik sosyoekonomik durumu olan yerel halk arasinda 6nemli
bir tehdit olugturmaktadir (27). Asir1 kalabalik yagam kogullari,
saghk hizmetlerine smirh erigim, mevsimsel uygunluk ve
yetersiz vektér kontrolii leishmaniasisin bulagsmasma katkida
bulunur. Bu hastalikla miicadele etmek icin miidahaleler, cevresel
modifikasyona, ilaglamaya, kisisel koruyucu 6nlemlere, saglik
hizmetlerinin giiclendirilmesine ve saglik egitimi kampanyalar
yoluyla toplum katilimina odaklanmalidir (38). Etkilenen bolgede
leishmaniasisin etkili bir sekilde énlenmesi, kontrolii ve yénetimi
icin ¢ok sektorlu igbirligi, veri paylagimi ve siirveyans sistemleri
gereklidir.

Parazitik bir deri enfestasyonu olan uyuz, o6zellikle Suriyeli
gocmenler ve yerel halkin yogun yerlesik topluluklar: arasinda,
deprem sonras1 senaryoda énemli bir endige kaynagidir (10,46).
Asin kalabalik, kéti hijyen uygulamalar1 ve saglik hizmetlerine
siirll erigim, uyuz bulagmasina katkida bulunur. Onleme ve
kontrol stratejileri, saghk egitimine, toplum katihmina, saglk
hizmetlerine gelismis erigime, hijyen tegvikine ve goézetim
sistemlerine oncelik vermelidir (53). Bu faktérleri ele alarak
farkindalig artirmak, uygun hijyen uygulamalarini tesvik etmek,
zamaninda teghis ve tedavi saglamak ve etkilenen topluluklarda
uyuz olgularinin yikiini azaltmak mimkandir.

Her ¢ hastalikta da, mudahaleler uygulanirken Suriyeli
gbé¢cmenlerin ve sosyoekonomik olarak baski altindaki yerel
halkin 6zel ihtiyaglar1 dikkate alinmalidir. Yaklagimlar: kiltiirel
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ve baglamsal ihtiyaclara gére uyarlamak, topluluk katilimini
saglamak ve dil engellerini ele almak, bagarili sonuglar icin ¢ok
6nemlidir. Ek olarak, koordinasyon, igbirligi ve hastalik kontrol
cabalarinin mevcut saghk ve insani yardim programlarina
entegrasyonu, bu hastaliklarin etkili bir sekilde 6nlenmesi,
kontrolii ve yonetimi i¢cin ¢cok énemlidir.

Bu tartismada varilan sonuglarin halk saglig: alanindaki mevcut
bilgilere ve en iyi uygulamalara dayandigini vurgulamak 6nemlidir.
Ancak, Turkiye’'nin, bélgenin ve demografik yapinin kendine 6zgi
baglami ve zorluklari, etkililik ve suirdiiriilebilirlik saglamak icin
stratejilerin daha fazla aragtirilmasini, degerlendirilmesini ve
uyarlanmasini gerektirebilir. Etkilenen topluluklardan siirekli
sirveyans, degerlendirme ve geri bildirim, miidahalelerin
gelistirilmesinde ve ortaya ¢ikan ihtiyaclarin ele alinmasinda ¢cok
6nemli olacaktir.

SONUC

Sonug olarak, Turkiye'nin giineydogu bélgesindeki depremden
sonra artabilecek sitma, leishmaniasis ve uyuz riski, bu
hastaliklar1 etkin bir sekilde énlemek, kontrol altina almak ve
yonetmek icin acil énlem alinmasinmi gerektirmektedir. Hedefe
yonelik miudahaleler uygulayarak, topluluklari dahil ederek,
saglik hizmetlerini gii¢lendirerek ve hijyen uygulamalarim tesvik
ederek, bu hastaliklarin yiikiinii azaltmak ve Suriyeli gsgmenlerin
ve sosyoekonomik olarak bask: altindaki yerel halkin saghgim ve
esenligini korumak mumkiindiir. Saglik hizmeti saglayicilarinin,
insani yardim kuruluglarinin, yerel idarelerin ve etkilenen
topluluklarin ortak ¢abalari, uzun vadede strdiirilebilir ve etkili
sonuglara ulagmak i¢in ¢cok énemlidir.
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ABSTRACT

The "One Health" concept is a universal approach to sustainably balancing and optimizing the health of humans, animals, and
ecosystems. This approach is based on the health of humans, domestic and wild animals, and plants in a wider environment in which
self-renewable ecosystems exist, with essential characteristics of integration, unifying and holistic perspective. Toxoplasmosis, one
of the most common zoonotic infections in both terrestrial and oceanic ecosystems in the world, is an ideal model disease for the
“One Health” approach. Toxoplasmosis is a zoonotic disease caused by the obligate intracellular pathogen protozoan Toxoplasma
gondii. In the life cycle of T. gondii, the definitive host is domestic cats and felines, and the intermediate hosts are all mammals
(including humans), birds and reptiles. The infected cats have primary importance and play a crucial role in the contamination
of habitats in the ecosystems with T. gondii oocysts. Thus, ecosystems with domestic cats and stray cats are contaminated with
cat feces infected with T. gondii oocytes. T. gondii positivity has been scientifically demonstrated in all warm-blooded animals in
terrestrial and aquatic habitats. The disease causes deaths and abortions in farm animals, resulting in great economic losses.
However, the disease causes great problems in humans, especially pregnant women. During pregnancy, it may have effects
such as congenital infections, lesions in the eye and brain of the fetus, premature birth, intrauterine growth retardation, fever,
pneumonia, thrombocytopenia, ocular lesions, encephalitis, and abortion. The mechanism of death and abortion of the fetus
in a pregnant woman infected with T. gondii occurs as a result of complete disruption of the maternal immune mechanism. The
struggle against toxoplasmosis requires the universal collaboration and coordination of the World Organization for Animal Health,
the World Health Organization and the World Food Organization in the "One Health" concept and integrative approaches of all
responsible disciplines. Establishing universal environmental safety with the prevention and control of toxoplasmosis requires
the annihilation of the feces of the infected cats using suitable techniques firstly. Then routinely, the monitoring and treatment
of T. gondii positivity in cats, avoiding contact with contaminated foods and materials, and development of modern treatment and
vaccine options. Particularly, mandatory monitoring or screening of T. gondii positivity during the pregnancy period in humans
should be done. It would be beneficial to replace the French model, especially in the monitoring of disease in humans. In this
article, the ecology of toxoplasmosis was reviewed at the base of the "One Health" concept.

Keywords: One health, ecology of toxoplasmosis, Toxoplasma gondii, pregnancy, prevention and control, interdisciplinary,
struggle
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"Tek Saglik" konsepti, insanlarin, hayvanlarin ve ekosistemlerin saghigini stirdiriilebilir bir sekilde dengelemeyi ve optimize etmeyi esas alan tiniversal bir
yaklagimdir. Bu yaklasim entegresyon, birlestirici ve holostik temel karakteristikleri ile insanlarin, evcil ve vahsi hayvanlarin, bitkilerin ve icerisinde kendi
kendini yenileyebilir ekosistemlerin bulundugu daha genis bir cevrenin saghgini esas alir. Dinyada hem karasal hem de okyanus ekosistemlerinde en yaygin
zoonotik karakterli enfeksiyonlardan birisi olan Toxoplasmosis, "Tek Saglik" konsepti i¢in ideal model bir hastaliktir. Toxoplasmosis, zoonotik karakterli,
zorunlu hicre i¢i patojen protozoon Toxoplasma gondiinin meydana getirdigi bir hastaliktir. Hastalik etkeni T. gondii'nin hayat siklusunda son konag; evcil
kedi ve kedigiller, ara konaklari ise insan dahil tim memeliler, kanath hayvanlar ve reptillerdir. Hastalik etkeni patojen T. gondii'nin hayat siklusunda kediler
hem son konak hem de ara konak vazifesi gérdiikleri i¢in, ekosistemin kontaminasyonundan da primer éneme sahiptirler. Dolayisiyla evcil kedilerin ve
serbest dolagan kedilerin bulundugu ekosistemler, T. gondii oocytleriyle enfekte kedi digkilariyla kontamine olurlar. Toxoplasma gondii pozitifligi, karasal ve
sucul habitatlarda tiim sicakkanlilarda bilimsel ¢aligmalarla gésterilmistir. Hastalik ciftlik hayvanlarinda 6liimlere ve abortlara yol acarak biiyitk ekonomik
kayiplar olugturur. Bununla beraber hastalik, insanlarda ézellikle hamile kadinlarda biiyiik problemlere neden olmaktadir. Gebelikte T. gondii konjenital
enfeksiyonlari, fetiisin géz ve beyninde lezyonlar, prematiire dogum, intrauterin biytume geriligi, ates, pnémoni, trombositopeni, okiiler lezyonlar,
ensefalit ve abort gibi patolojik bozukluklara yol acar. Toxoplasma gondii ile enfekte bir gebede 6lim ve abort, maternal bagisiklik mekanizmasinin tamamen
bozulmas: sonucu sekillenmektedir. Toxoplasmosis’e kars: miicadele, iiniversal boyutta Dinya Hayvan Saghg: Teskilati, Diinya Saghk Tegkilat1 ve Diinya
Gida Teskilatinmin "Tek Saglik" konseptinde koordinasyonunu ve tiim paydas tlkelerde ulusal diizeyde ilgili tim disiplinlerin butiinlestirici yaklagimlarini
gerektirir. Bu baglamda 6zellikle hastaliktan korunma ve kontrolde, teknigine uygun olarak cevre givenligi icin kedi digkisinin imhasi, kedilerde pozitifligin
izlenmesi ve tedavisi, kontamine gida ve malzemelerle temastan kaginmak, modern tedavi ve ag1 seceneklerinin gelistirilmesi ve insan ve hayvanlarda
hastaligin zorunlu izlenmesi/taramasi gerekmektedir. Ozellikle insanlarda hastaligin izlenmesinde Fransa modeline ge¢ilmesinde yarar vardir. Bu makalede,

"Tek Saglik" konseptinde toxoplasmosis’in ekolojisi incelenmistir.

Anahtar Kelimeler: Tek saglik, toxoplasmosisin ekolojisi, Toxoplasma gondii, gebelik, korunma ve kontrol, disiplinlerarasi, miicadele

INTRODUCTION

Pathogens like viruses, bacteria, parasites, fungi, and prions, pose
significant threats to humans, animals, and plants, often leading
to outbreaks of a wide variety of diseases with emerging and
reemerging features (1,2) of which 75% are classified as reemerging
zoonotic infections (3). The Outbreaks have appeared as sporadic,
endemic, epidemic and pandemic in the history of epidemiology
(2). Throughout history, humans facing adverse natural conditions
and infectious diseases have been engaged in a continuous battle
against these outbreaks. This ongoing battle has evolved into the
modern “One Health” concept, which represents a significant step
forward. International organizations such as the World Health
Organization (WHO), the World Organization for Animal Health
(OIE), and the Food and Agriculture Organization of the UN (FAO)
coordinate the implementation of the "One Health" approach,
with global-scale strategies developed to address these challenges.
As a result, many zoonotic epidemics and pandemics have been
effectively controlled. Toxoplasmosis is a zoonotic disease caused
by the coccidian parasite Toxoplasma gondii. Cats have special
importance in the ecology and epidemiology of toxoplasmosis, as
they act as both final and intermediate hosts in the life cycle of
T. gondii. This pathogen can be seen in all animals including the
intermediate host human, mammals, poultry, and reptiles and
causes abortions in intermediate mammalian hosts, with sheep
being highly susceptible resulting in significant economic losses.
Therefore, it is necessary to evaluate toxoplasmosis in the context
of “environmental health, animal health and human health
in a self-renewing ecosystem” with a holistic perspective. To
effectively address toxoplasmosis, it is crucial to develop combat
strategies and programs that involve all relevant stakeholders in a
coordinated effort. However, before taking action, it is important
to first analyze the connection between the ecosystem and
toxoplasmosis from a human-centric perspective. Throughout
human history, the interest to understand and control nature has
always been high to mitigate increasing animal protein and energy
demands destroying natural ecosystems including the oceans.
Therefore, new holistic approaches should employed within the
scope of the slogan “stop ecocide” and “to create self-renewing
ecosystems on land and in the ocean, to produce healthy animals

and functional animal products on the basis of herd health, and
to reach safe food, healthy and happy people”. In this context, the
motto "One World, One Health" concept was developed by WHO.

The Chronological Development of the “One Health”
Concept in Historical Periods

Although the concept of “One Health” was officially introduced
in the early 2000s, its roots can be traced back to ancient times,
as far back as the discovery of fire. Archaeologists have described
the discovery of fire by humans as a complex process that took
place over a long period. Although the discovery of fire is about
1.5 million years ago, its use with flint dates back to 400,000
years ago. However, the third phase, in which people use fire
regularly, goes back to about 7,000 years ago (4). The fact that
humans heat food with fire and then consume especially cooked
animal products has generated the beginning of a new era for
human nutrition (5). The domestication of cattle in the Neolithic
Age around 14,000 years ago was another turning point in human
history, as it led to the selective breeding of farm animals and the
regular production and consumption of animal-based foods such
as meat and milk. To protect human health, the consumption of
animal products that have died from infectious diseases or are
suspected to have died from such diseases has been abandoned.
Therefore, humans have taken measures to prevent diseases of
animal origin and protect their interests (6-8).

Following that, about 12,000 years ago, the cultivation of wheat
and the initiation of agriculture became a new historical period
in human nutrition. The consumption of agricultural products
has also been an important step for human health. Additionally,
humans utilized agricultural practices to generate animal feed,
resulting in healthier livestock and better-quality animal products.
The consumption of foods from animal and plant sources provided
the “adaptation to food and the formation of intestinal flora” in the
gastrointestinal tract of humans. This evolutionary adaptation
has increased the resistance against food-borne diseases, so that
people have been healthier and happier. This selective eating habit
has continued until today (5,8). The period of human history that
witnessed the transition to settled city life marked a crucial epoch
in terms of health. Roughly 10,000 years ago, humans established
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communal city life, beginning with the earliest settlements such
as Gobekli Tepe and Catalhéyiik in the “fertile crescent” region.
This development had an important impact on the establishment
of public health. Around 9,500 years ago, city people began to
domesticate cats as a means of combating pests like mice in their
immediate surroundings. This practice was the beginning of the
“environmental sanitation period” in areas where people lived,
which played a crucial role in maintaining good health (9).

The concept of “One Health” was based on scientific observations
during the period of the Greek philosopher Hippocrates (460-370
BC). Hippocrates in his book titled “On Airs, Waters and Place”
mentioned the necessity of “Air, Water and Soil” for optimum
health and wrote the first information about “Environmental
Health/Eco Health” (10). Over time, the concept of “One Health”
has flourished through the acquisition of knowledge about
diseases in the context of historical processes. In the Neolithic
period, the relationships between arthropods such as flies, fleas,
lice, and ticks and the diseases observed in humans and animals
were noticed (11). Recently, archaeoentomology has focused
on investigating ancient civilizations and their environments,
particularly ancient human communities, with an emphasis
on pest insects, preserved products, and mummies (12-17). In
history, various Anatolian civilizations (eg; Ephesus, Hittite) have
been destroyed by vectors (such as mosquitoes, ticks, fleas) and
various vector-borne diseases including malaria, plague, Crimean
Congo haemorrhagic fever, etc. (18). In the early stages of history,
primarily plague pandemics (first: 541-750 in Egypt, the Middle
East, Northern Europe; second: 1331-1855 in Central Asia and
Europe; third: 1855-1960 in China, India, and the West Coast of
the United States) were seen. At the same periods of history, it
has been considered that the causes of many epidemic/pandemic
diseases are microorganisms. However, since the microscope was
not invented yet during the first and second Plague Pandemics,
pathogens causing the disease could not be shown (19).

Ibn Sina, also known as Avicenna (980-1037) is renowned as
one of the most notable Turkish philosophers in history. His
influential work, “The Canon of Medicine” or “The Law of
Medicine,” included various aspects of medical knowledge. Within
this extensive book, Ibn Sina provided a significant contribution
to the field of epidemiology by defining the concept of the Plague
and presenting an insightful approach to understanding disease
transmission (20). In his book “The Canon of Medicine”, Sina
explored different aspects of medical science. The first treatise
explored anatomy, while the second focused on the causes and
symptoms of diseases. The third treatise incorporates topics such
as hygiene, health, sickness, the inevitability of death, and the
implementation of quarantine measures to prevent and control
outbreaks (21). Giovanni Maria Lancisi, an Italian philosopher
(1654 to 1720), was a prominent epidemiologist who researched
how the physical environment contributes to the transmission of
diseases among humans and animals (Figure 1).

With the invention of the microscope by Antonie van Leeuwenhoek
(1632-1723), a new historical period called the “Microscopic Era”
started. During this time, significant progress has been made in
the field of pathogen diagnosis for human and animal diseases,
disease identification, and the implementation of infection
control strategies. Soon after this historical development,
the world’s first veterinary school was established by Claude
Bourgelat in Lyon, France in 1762 (22). At the beginning of the
19" century, German Pathologist Rudolf Virchow (1821-1902)
emphasized the importance of the strong link between human
medicine and veterinary medicine and laid the foundation of
the concept of “One Health” in the modern sense. Dr. Virchow
used the term “Zoonosis/disease transmitted from animal to
human” for the first time and demonstrated the importance of
zoonotic pathogens and diseases with zoonotic characters with
the famous phrase “There is no dividing line between animal and
human medicine - there should not be” (23). The discovery of the
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Rabis vaccine in 1885 by Louis Pasteur was a step forward toward
the “One Health” concept (24). Later, Sir William Osler (1849-
1919) emphasized that similar thinking methods are required
in both veterinary medicine and human medicine for optimal
health in his work titled “Principles and Practice of Medicine”
(25).In 1854, at a meeting of the London Epidemiological Society,
John Snow presented two groundbreaking maps displaying the
cholera epidemic and visually illustrating the spread of the
disease. A few months later, Snow’s maps were published in his
book “On the Mode of Communication of Cholera.” Nobel Prize-
winning German physician Heinrich Hermann Robert Koch
(1843-1910) successfully isolated the pathogens responsible
for anthrax (1877), tuberculosis (1882) and cholera (1883)
bacilli and also developed the “Koch Postulates”. Dr. Koch has
displayed very important scientific contributions to the concept
of “One Health,” both etiologically and epidemiologically (26).
On the other hand, Scottish Medical Doctor Sir Patrick Manson
(1844-1922) discovered the transmission of a human parasite
(Wuchereria bancrofti) through mosquitoes in 1877. In the field
of epidemiology, Dr. Manson made a significant contribution
by describing a vector-borne disease for the first time which
also contributed to the "One Health" concept. In addition, Dr.
Manson proposed the theory that “Malaria Can Be Transmitted
by Mosquitoes” which further advanced our understanding of
how diseases can be transmitted (27). Victor Babes, a Romanian
scientist discovered Babesia bovis in 1888, a parasite with zoonotic
characteristics than Veterinary surgeon Curtis, along with his
colleagues Theobald Smith and Fred Kilborne, identified a blood
parasite in bovine erythrocytes and named the disease “Texas
Fever” caused by Pyrosome bigeminum opened a new era in the
epidemiology of tick-borne diseases (28). Soon after in 1897, Dr.
Sir Ronald Ross (1857-1932) proved Dr. Manson’s hypothesis that
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“Malaria may be a vector-borne disease” and discovered that Malaria
was transmitted by mosquitoes. Thus, malaria took its place in
the history of epidemiology as a mosquito-borne disease. These
historical discoveries have ensured great scientific contributions
to the “One Health” concept (29). The discovery of the BCG
vaccine by two French Veterinary Surgeon and Bacteriologist Jean
Marie Camile GUERIN and Albert CALMETTE was a significant
advancement in the battle against epidemics, particularly
tuberculosis (30).

Their invention in the 1920s made a tremendous contribution
to the “One Health” concept, highlighting the interconnections
between human and animal health. During the early stages of
urban life and culture, advancements in city infrastructure such
as “Sanitization” and “Modern Urbanization” studies, which date
back to the bronze age (3000-1100 BC) and began with “Urban
Hydrological Technologies,” led to significant gains in the fight
against contagious diseases. The establishment of public drinking
water supply systems and sewer systems to carry off waste matter
were revolutionary chronological developments that contributed
to the “One Health” concept (31,32). Furthermore, works such
as coagulation, flocculation, sedimentation, filtration (including
microfiltration and ultrafiltration systems), and disinfection
were essential in preventing aquatic pathogens and water-borne
diseases, and legal standards were eventually established to
guarantee these processes. The establishment of treatment units
in the sewerage networks, the determination of standards, and
the fact that they are guaranteed by legal regulations have also
created revolutionary positive developments for “One Health”
in terms of environmental, animal, and human health. In this
context, John Laing Leal (1858-1914) disinfected drinking
water by chlorinating it in 1908 in Jersey City, New Jersey (33)
(Figure 2).
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The “antibiotic age” brought about significant advancements in
the fight against infectious diseases through the use of antibiotics,
resulting in a new historical development period for the “One
Health” concept. Alexander Fleming also explained in 1949 the
fact that the wrong usage of antibiotics can lead to “Antimicrobial
Resistance (AMR)”. As an indicator of the fight against
antimicrobial resistance, the European Veterinary Federation
(FVE) initiated and conducted the Healthy Livestock project
against AMR in 1975 (34). Subsequently, with the discovery of
dichloro-diphenyl-trichloroethane, a highly toxic and persistent
insecticide, by Swiss chemist Paul Hermann Miiller (1899-1965),
who was later awarded the Nobel Prize in Medicine, a new era
began in the fight against pests and vector-borne diseases in
1939. However, shortly after, due to the excessive harmful effects
of this chemical, its use was banned in 1970, which is highly
significant from a “One Health” perspective (35). As an indication
of this, the FVE launched the AMR and Healthy Livestock
project in 1975 to combat AMR and provide education on it (36).
Through this project, significant contributions were made to
the interdisciplinary development of the “One Health” concept
by regulating the use of antimicrobials in Veterinary Medicine.
Contemporary  Veterinarian  Epidemiologist/parasitologist
Calvin Schwabe (1927-2006) wrote a book titled “Veterinary
Medicine and Human Health” in 1964 where he proposed “One
Medicine Concept as Unified Approach to Human and Veterinary
Health,” particularly cooperation between Human Physicians and
Veterinary Surgeons for the Control of Zoonotic diseases. In the
bookfor thefirst time, Schwabe declared veterinary surgeonsas the
primer responsible professional of the “One Health” concept. With
Schwabe’s modern and up-to-date approach, the professionals
involved in the interdisciplinary cooperation of the “One Health”
concept have been clearly pointed out (37). Toxoplasma gondii is
a zoonotic apicomplexan protozoan parasite, and it serves as a
prime example of a modern approach to "One Health" practices.
In the 1970s, Prof. Dr. Jitender Prakash Dubey, a veterinarian
and parasitologist, identified T. gondii and conducted research on
its life cycle, epidemiology, and ecology. His work has contributed
to the formation of multidisciplinary collaborations between
the fields of veterinary medicine and human medicine, which is
essential to the "One Health" concept (38). In fact, since the mid-
1900s, the collaboration between veterinary and human medicine
has continued to strengthen worldwide, and similar cooperation
examples have been observed in Turkey. In the Ottoman
Institute of Bacteriology in Istanbul, Veterinarian Adil Mustafa
Sehzadebas1 and French Medical Doctor Microbiologist Maurice
Nicolle made a significant discovery in 1902, demonstrating that
the Rinderpest virus could pass through filters. In 1915, Dr. Resat
Riza Kor, developed the typhus vaccine at the Bacteriology Center
in Istanbul, and it was first administered by Dr. Ibrahim Refik
Saydam (39). In 1929, Veterinary Ord. Prof. Dr. Siireyya Tahsin
Aygiin developed the “Universal Anthrax Vaccine,” while in 1933,
Veterinarian Captain Kemal Cemil and Prof. Dr. René Legroux
collaborated on vaccine research at the Paris Pasteur Institute,
resulting in the development of the “Anamorve” vaccine (40).

Simultaneously with these historical achievements of the
"One Health" concept, it was realized that the relationship
between diseases and environment is very important. American
Environmental Microbiologist Dr. Rita Rossi Cowell (1934-)
has worked on global waterborne infectious diseases and their
impacts on global health with the perspective of “Climate and

Global Distribution of Microorganisms”. Her unique perspective
has made a significant impact on the advancement of "One
Health", particularly regarding the epidemiology of Vibrio
cholerae, a pathogen that resides in aquatic environments and
causes Cholera disease (41). The “resistance” of parasites to some
chemicals used as pesticides, acaricides, and insecticides led to
prohibitions that marked an important and historical beginning
in the "One Health" approach to prevent ecological contamination.
Unfortunately, despite these chemical bans, systems developed to
meet increasing energy demands, such as nuclear power plants,
coal-based thermal power plants, deep energy in oceans, and
hydroelectric generation systems (HEPP) on rivers, cause serious
ecocidal effects on ecosystems. These devastating situations lead
to major environmental disasters in both terrestrial and marine
systems, posing serious threats to human and animal health (42).
The solution to these global environmental problems lies
in the “One Health” approach, which involves international
collaborations using strong early warning systems and developing
sustainable alternative energy sources. New approaches have
been developed in the control and prevention of diseases due
to the advancement and studies in the field of immunology. In
1996, Nobel Prize-winning Australian veterinarian Peter Charles
Doherty (1940) and Swiss immunologist Rolf Martin Zinkernagel
discovered “the mechanism of the immune system to recognize
virus-infected cells,” making a significant contribution to the
concept of “One Health” (43).

The establishment of international organizations and their
coordinated work have brought significant advantages in
the control of diseases on a global scale. Some examples of
international centers established chronologically include: the
Food and Drug Administration in 1906, the League of Nations in
1920, the OIE in 1924, the FAO in 1943, the UN in 1945, the WHO
in 1945, the United Nations International Children’s Emergency
Fund (UNICEF) in 1946, the Center for Disease Control and
Prevention (CDC) in 1946, the United Nations (UN) Environment
Program (UNEP) in 1972, the European Medicines Agency (EMA)
in 1995, the European Food Safety Authority (EFSA) in 2002, the
European Center for Disease Control (ECDC) in 2004, and the
Institute of One Health (IOHR) in 2022 (Figure 3).

The joint work of veterinarians and human physicians has
progressed significantly since the establishment of the Veterinary
Public Health unit at CDC by Doctor Veterinarian James H. Steele
in 1947 (35). Important studies for "One Health" have also been
conducted in the following periods. The Manhattan Principles
about “One World, One Health” (2004) have been an important
development in terms of "One Health", as they focus on issues
such as combating epizootic/epidemic diseases and developing
holistic approaches such as protecting basic biodiversity and
ecosystem integrity (44). Nobel Prize-winning American biologist
and parasitologist William C. Campbell (1930) discovered a new
therapy against Nematode infections in 2012 (45). Veterinary
Parasitologist, Sir/Lord Prof. Dr. Ernest Jackson Lawson Soulsby
(1926-2017) made significant contributions to institutionalizing
the “One Health” approach. In honor of Sir Soulsby for his
devoted work, The Soulsby Foundation was established in 2016
to internationally support research and other charitable activities
related to promoting the “One Health” approach between the
Medical and Veterinary professions (46). The historical progress
of the concept of “One Health” has essentially been closely related
to world politics. After the collapse of the Soviet Union in 1992,
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a new era has begun. In 1994, the concept of “Globalization” was
developed and applied in almost every field (eg “Global Economy”,
and “Global Trade”). In this context, WHO has also developed the
concept of “Global Health”. However, this approach left its place
in the “One Health” concept in the early 2000s. Soon after, in
2002, WHO developed the slogan “One World One Health”. The
World Organization for Animal Health (OIE) also defined in 2020
the concept of “One Health” as “Ecosystem Health” (47).

In the modern era, cooperation and joint work between
Epidemiologists and Virologist Veterinarians and Human
Physicians, especially their coordinated work in the Scientific
Committees established for special purposes, have provided
important gains in the fight against epidemic diseases. In
the global fight against severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2/COVID-19), a zoonotic virus that
caused a pandemic, strategies have been developed to combat
the disease. This pandemic is the latest epidemic encountered
in the history of humanity, and its economic losses cannot be
calculated. The WHO announced the pandemic in March 2020.
Human physicians, veterinarians, epidemiologists, virologists,
public health specialists, and all health professionals have worked
selflessly and coordinated at the highest level to combat the
disease. Their work is the greatest example and achievement of
the “One Health” concept.

In the Covid-19 pandemic, vaccines developed with “Subunit
Vaccine Technology” reached the development of the “One Health”
concept to the new age. During this process, the development
of vaccines against Covid-19 by both human physicians and
veterinarians and their widespread use in immunizing people
have been historical successes in terms of "One Health". Turkish
scientists have greatly contributed to the “One Health” concept
by showing great success in the global fight against Covid-19.
The inventors of the BIONTECH vaccine are Medical Doctors
Prof. Dr. Ugur Sahin and his wife Prof. Dr. Ozlem Tiireci and
the inventor of the TURKOVAC vaccine, Veterinarian Prof. Dr.
Aykut Ozdarendeli’s contributions have been highly recognized.
Also, the Crimean-Congo Vaccine was developed by Ozdarendeli
constitutes another important model study in terms of "One
Health".

On October 17, 2022, the FAO, the UNEP, the WHO, and the
OIE launched a new five-year (2022-2027) One Health Joint
Action Plan. The plan outlines six steps to be taken to achieve its
objectives.

These actions:

1. Developing "One Health" capacities to strengthen health
systems.

2. Reducing the risk of emerging and re-emerging zoonotic
outbreaks and pandemics.
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3. Control and eradication of endemic zoonoses, tropical
epidemics and vector-borne diseases.

4. Evaluation, management and reinforcement of food safety
risks.

5. To curb the silent epidemic of AMR.

6. Integrating the Environment into "One Health" (48) (Figure 4).
In order to achieve sustainable goals in the "One Health"
concept, scientific excellence, dissemination of knowledge,
interdisciplinary coordinated management, creation of needed
funds and advanced monitoring systems integrated with an
early warning system are required. In addition to these, primary
professional responsible veterinarians must establish strong
collaborations with other responsible stakeholders, especially
human physicians, in the development of sustainable alternative
approaches, uncompromising biosecurity practices, and the
preservation of ecological connections between habitats and
integrity assurance. Ensuring the participation of the public
in this cooperation will provide great convenience in obtaining
successful results. In order to better understand the “One Health”
concept developed in the New Millennium and to achieve the
necessary gains for professionals to fulfill their responsibilities,

this concept should be given as a “Compulsory Lesson” and
“Course Information Packages” in the “National Core Curriculum”
of faculties Veterinary, Medical, Dentistry, Pharmacy and Health
Science. In addition, the UNESCO Eco Health/Environmental
Health initiative supported the protection of the sea and oceans
and the creation of the necessary culture for this with the slogan
“One Earth-One Ocean (OEOO) (49). In Turkey, “Veterinary
Public Health Departments” were established in Veterinary
Medicine Faculties within the scope of the Council of Higher
Education, UNESCO/ISCED Education Standard Classification.
This development meets an important need and is very beneficial
in creating an academic infrastructure for rapidly acquiring
the “One Health” culture in higher education. The next step in
developing the “One Health” approach, as seen in the United
States and Europe, is to integrate “One Health” into the curricula
of relevant higher education units. Today, in accordance with the
"One Health" concept, the epidemiology of zoonotic infections
is mainly evaluated together with their ecological factors and
dynamics of the causative pathogens with enzootic characteristics.
In this context, it is necessary to examine the ecology of T. gondii,
which causes toxoplasmosis, one of the most common parasitic
infectious diseases in the world.

James H. Steele established the
“Veterinary Public Health” unit at CDC,
turning this collaboration into
institutional structure.

FAO,UNEP, WHO, and OIE launched a
new five-year (2022-2027) One Health
Joint Action Plan.

COVID-2019 Vaccines; TURKOVAC,
BionTech, Sinovac, Moderna, Sputnik V,
ZyCoV-D, AstraZeneca, Johnson&Johnson,
Convidecia, Sinopharm, Covaxin, CoviVac,
Novavax, Abdala, EpiVacCorona, Zifivax and
Soberana 02.

Jitender Prakash Dubey contributed to
the One Health Concept with his work on
the epidemiology of Toxoplasma gondii.

The Manhattan Principles on “One World,
One Health”.

THE HISTORY
OF THE ONE
HEALTH IN
THE WORLD
4th PERIOD

The Soulsby Foundation was established
and its purpose was to support medical
and veterinary professions related to
"One Health" concept.

William C. CAMPBELL discovered a new
therapy against nematode infections.

Working Together for Health, WHO
report in Switzerland.

Discontools was founded aiming to
conduct research on priority and the
control of infectious diseases in animals.

Regulation of the European Parliament
and of the Council on veterinary
medicinal products.

Figure 4. The history of the One Health in the world 4* period
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Epidemiology and Ecology of Toxoplasma gondii

Since cat act as both intermediate and final hosts in the life cycle
of T. gondii, the ecosystem consistently gets contaminated with
their infected feces. There is a close relationship between the
contamination of ecosystems with T. gondii oocysts and thenumber
of infected cats in a region. When the population of domestic
cats in an area is higher than that of stray cats, the potential of
contamination of ecosystems with T. gondii also increases. In the
USA, a large number of domestic cats carry T. gondii throughout
their lifecycle and each infected cat can release millions of oocysts.
Epidemiological studies revealed that domestic cats are more
likely to contaminate the environment than stray cats (50-53). It
is important to note that T. gondii oocysts can remain infective
for months or years in harsh natural conditions making it more
difficult to control (51-54). It has been estimated that on the
Morro coast of California in the United States, domestic and stray
cats excrete approximately 77.6 and 30 tons of feces per year,
leading to environmental contamination of over 4,500 oocysts/
m? per year (55). The increase in the number of cats will increase
the possibility of contamination of the environment with T. gondii
oocysts increasing the likelihood of intermediate hosts such as
humans, domestic animals, and wild animals getting infected with
T. gondii oocytes, which in turn increases the likelihood of final
host cats becoming infected. The inability to clearly understand
the role of domestic cats in the spread of toxoplasmosis and the
epidemiology of the disease in many ecosystems, and sometimes
ignoring this critical situation, constitutes an important handicap
in informing society accurately and adequately (56).

Animal care-feeding policies can have an impact on the number
of stray cats and the risk of transmission of T. gondii by removing
cats from open places (31,32). With a growing number of animal
shelters, deliberate outdoor housing of cats will reduce the
risk of transmission of T. gondii to humans, pets and wildlife
(56). Determining the concentration of T. gondii oocysts in the
environment is critical for assessing health risks in a holistic
framework. Research showed that land, water and ocean can be
contaminated with T. gondii and the survival of oocysts in soil may
vary depending on geological and environmental characteristics
such as soil temperature, texture and chemistry. Under optimal
conditions, oocysts can survive for approximately four years
(57-60). Factors such as the presence of water or humidity, cold
temperatures (not freezing), and sufficient oxygen are essential
for their longevity (61). To model the spread of oocysts in the soil
to wider environments, it is important to consider factors such
as the effect of rainwater, land use, and cat density. However,
the environmental parameters responsible for the long-term
infectivity of oocysts, their resistance, the extent of environmental
contamination, and the survival time or infectivity of cysts
following the intermediate host’s death are not fully understood.
The omnipresence of T. gondii oocysts and the ability to rapidly
sporulate under suitable environmental conditions also increase
the likelihood of infection for all at-risk species in the ecosystem
(62).

The prevalence of T. gondii in some countries with very cold or
hot climates tends to be lower in humans, while in countries with
warm and humid climates is higher. In general, the prevalence of
T. gondii infection appears to be higher in temperate regions of the

world. The prevalence of the disease in humans has been reported
to be 8-22% in the United States, with similar rates in the United
Kingdom, and 30-90% in Central America, South America and
Continental Europe (63-69). In Turkey, the seroprevalence
of T. gondii in humans is 10-85% and the highest rate is in the
Southeastern Anatolia Region; In a study conducted in Ankara,
immunglobulin (Ig)G and IgM positivity were found to be 22.3%
and 0.64%, respectively. 47% of women between the ages of 15-
45 who came to Turkey from Syria and were likely to become
pregnant were found to be T. gondii positive (70,71).

It has been reported that more than one million people are
infected each year in the USA and approximately 2,839 people
develop “ocular toxoplasmosis” annually. The economic loss
caused by the disease is estimated to be approximately 3 billion
USD. Salmonella, Listeria, and T. gondii are jointly responsible for
more than 75% of food-related deaths in the United States (72);
Scallan et al. (73) reported that T. gondii causes 8% of food-borne
hospitalizations and 24% of deaths in the US. Although there
are no routine screening programs for toxoplasmosis in the US,
Canada, the Netherlands, Norway and England, all pregnant
women are subject to screening programs in countries such as
France, Belgium, Italy, Switzerland, Germany and Austria. In
these countries, serological testing is mandatory every month or
every three months to detect a possible new infection earlier if the
screening results are negative (Table. 1).

The biggest challenge in the diagnosis of toxoplasmosis is the
detection of acute infection and its differentiation from chronic
infection. Detection of Toxoplasma infection can be made using
serological tests (IgM and/or IgG), ultrasound scans (suspicious
images) and amniocentesis. Since maternal infection does not
always result in fetal death, it is important to determine the
presence of fetal infection. Congenital toxoplasmosis can be
detected in the fetus by using polymerase chain reaction for T.
gondii DNA in amniotic fluid (70,74,75). Infections occurring
in early pregnancy have minimal risk of fetal transmission (less
than 6%). However, transmission rates in the third trimester can
increase as much as 60% and 81% (76).

The One Health concept, with the slogan “One World, One
Health,” takes a holistic view of human, animal, plant, and
environmental health at the local, global, and even space levels. In
this context, if the historical development of toxoplasmosis, the
transmission routes of the agent and its effects are known in all
aspects, the disease can be better understood. In particular, it is
encouraged to implement the necessary coordinated cooperation
between professionals such as universities, state institutions
(especially local governments), non-governmental organizations,
politicians, doctors and veterinarians, and the public, to protect
ecosystem health.

Discovery and Definition Processes of Toxoplasma
gondii

Toxoplasma gondii was first discovered in 1908 by Nicolle and
Manceaux in the tissues of Ctenodactylus gundi, a hamster-
like rodent used in leishmaniasis research in Charles
Nicolle’s laboratory at the Pasteur Institute in Tunisia (77).
The scientists first thought the parasite was a pyroplasm, but
later realized that it was a newly discovered microorganism.
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Table 1. Mandatory screening for toxoplasmosis in pregnant women by country

Conittey NOjacreening All pregnant women are Screenil.ig in ?regnant
screened women is optional
Serological screening has been conducted for
. the first trimester since 1974. Seronegative
Austria X .
women receive monthly follow-ups throughout
their pregnancies.
Serological screening is performed starting
. from the first trimester. Seronegative women
Belgium X . .
receive monthly follow-ups throughout their
pregnancies.
Bulgary X
Serological screening is only available in specific
Czech Republic X regions and gynecological clinics. Screening is
not covered by legal health insurance.
Surveillance and screening were actively
Denmark X conducted between 1999 and 2007.
Estonia X
Serological screening is performed from the
first trimester onwards. Seronegative women
France X .
are followed up on a monthly basis throughout
their pregnancies.
ing i legal health
Germany X ?creemng is not covered by legal healt
insurance.
Hungary X
Island X Suspected cases are individually tested.
Ireland X If thfere are clinical indications, a Toxoplasma
test is requested.
Malta X
Holland X
Norway X
Serological screening is conducted starting
. from the first trimester. Seronegative women
Slovakia X . -
receive monthly follow-ups throughout their
pregnancies.
Slovenia X
Switzerland X ?uspeFted cases or women at high risk of
infection are individually tested.
United
Kingdom of X
England
Teirkiye X Women can choose to hf:tve testing done prior to
pregnancy based on their own preference
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This new microorganism was named “Toxoplasma gondii” by
Nicolle because of the morphological characteristics of the
parasite and the host being Ctenodactylus gundi. However, later
comments were made that this nomenclature was not made
correctly and that the correct name of the parasite should be
“Toxoplasma gundii”. It has been suggested that the basis of these
critical comments was related to mistakenly naming the host of
the parasite as “Ctenodactylus gondi” instead of “Ctenodactylus
gundi” (51,52). In the same year, Splendore (78) discovered the
same parasite in a rabbit in Brazil and mistakenly identified it as
Leishmania but did not name it as a species (79). About 30 years
later, it has been suggested that organisms similar to T. gondii
were found in other hosts, particularly in some bird species.
Sabin and Olitsky (80) investigated the cause of unexpected
encephalomyelitis while conducting a study on viruses in mice.
They showed that this encephalitis was not caused by a virus
and that the main cause was T. gondii. In the following years,
Sabin and Feldman (81) found that humoral antibodies killed
extracellular tachyzoites but not intracellular tachyzoites. In the
next 50 years, it has been determined that protective immunity
is largely mediated by lymphoid cells. On the other hand, in
the pyrophosphate homeostasis of T. gondii, pyrophosphate-
dependent phosphofructokinase plays a crucial role in regulating
pyrophosphate levels, ensuring a balanced metabolism between
breaking down and building up molecules. This allows the
parasite to effectively utilize carbon nutrients obtained from host
cells, enhancing its ability to thrive as a parasite. Additionally,
pyrophosphate-dependent phosphofructokinase is vital for the
parasite’s growth and virulence in living organisms, while being
absent in human hosts, presenting an opportunity for targeted
drug development to treat toxoplasmosis (82).

Three dominant archetypal clonal lineages of T. gondii have been
identified to date (83-86). Various atypical genotypes have also
been found in America and China (87-89). Although there is no
dominant genotype in the southern hemisphere, some genotypes
are dominant in the northern hemisphere, notably genotypes 1
(type II clonal), 2 (type III) and 3 (type II variant) that make up
the majority of isolates in Europe. Genotype 2 and Genotype 5
(both Genotype 4 and Genotype 5 are known as Genotype 12)
are common in North America. Genotype 2 is dominant in Africa
with Genotype 3 outside of North America; Genotype 9 and
Genotype 10 are quite common in China (89-91). Some genotypes
have been associated with increased virulence in humans and
wildlife (92-95). Lorenzi et al. (96) compared the genomes of 62
isolates of conserved large haploblocks with different ancestral
origins worldwide that may affect the spread, host range and
pathogenicity of T. gondii. Among the clonal lineages, Lineage 1 to
Lineage 4 were found to be the most widespread with very similar
multilocus genotypes, high levels of linkage disequilibrium, and
sparse recombination features.

The first study about toxoplasmosis in animals in Turkey was
carried out by Akcay and colleagues (97,98). Later, Ekmen
and Altintas (99), isolated T. gondii from a new borne kid with
hydrocephaly for the first time. Yucesan et al. (100) inoculated
the isolated strain of T. gondii in albino mice. The whole genome
of this T. gondii strain was studied for the first time and registered
in the NCBI database as T. gondii TRO1.

T. gondii can reproduce sexually only in definitive host felines
(101). Unsporulated oocysts are released by cats and transformed
into the infective form after sporogony under suitable conditions

in nature. Infective T. gondii oocysts can infect all warm-blooded
hosts following oral contamination. The parasite can reproduce
through schizogony in the tissues of the infected host. In the case
of asexual reproduction, tachyzoite and bradyzoite are formed
from sporozoites. While bradyzoites form tissue cysts in the
intermediate host, the tachyzoite form goes to the host’s tissues
such as the heart, lungs and central nervous system, causing
intrauterine infections. It can be transferred to the tissues of
the fetus by transplacental transmission (102,103). When final
host cats eat infected tissues of an intermediate host, sexual
reproduction begins in the life cycle of T. gondii. One of the ways
that facilitates the completion of the life cycle is the unusual
behavior of the infected host with toxoplasmosis. For example,
infected rodents lose their instinctive fear of cats and are attracted
to cat urine (104,105). Host manipulations associated with T.
gondii infection have also been observed or hypothesized in other
intermediate host taxa, including primates and birds (106).

Toxoplasmosis in Humans

In recent studies, it has been shown that the main way of the
spread of T. gondii is the contamination of the ecosystem with
oocysts. Some of the primary and critical factors that increase the
risk of human and animal infection include consuming meat that s
raw or undercooked and infected with pathogens, disposing of cat
feces contaminated with oocysts into sewage systems which can
spread the disease to water bodies, drinking water that contains
oocysts, eating vegetables grown in soil that is contaminated, or
coming into contact with anything else that is contaminated with
oocysts. Other means of transmission include receiving blood or
organ transplants, being infected via intrauterine or transplacental
transmission, or drinking unpasteurized milk that has been
infected with the pathogen (103,107-110). Toxoplasmosis is the
second leading cause of death among foodborne diseases in the
USA. In humans, the presence or absence of symptoms at the
time of infection does not provide information about whether the
disease will occur later in life. The disease can be seen in individuals
of all ages and can show an acute or chronic course (111-114).
T. gondii infection after birth can have an asymptomatic course
or it can affect other organs including the eyes causing fever
and lymphadenopathy (115-118). The virulence of the disease
varies depending on the individual’s genetic characteristics,
susceptibility, and the strain of the parasite (119). For example,
it has been suggested that T. gondii genotypes found in French
Guiana cause significant damage and even death in adult humans
who are not immunocompromised (94). Reports suggest higher
virulence in South American toxoplasma strains compared to
strains from Europe and North America, leading to more severe
ocular toxoplasmosis and acquired toxoplasmosis cases (120).
It has been reported that an estimated 1.1 million people in
the USA are infected with T. gondii each year and approximately
10.4% of the population is exposed to the parasite (121,122). The
infection may cross the placenta and reach the fetus if the mother
is infected during pregnancy, and it can proliferate in fetal tissues
(123). In a congenital toxoplasmosis case, the infection may
also induce lesions in the eyes and brain of the fetus or systemic
pathological findings such as premature birth, intrauterine
growth retardation, fever, pneumonia, and thrombocytopenia
(124,125). Ocular lesions or signs of encephalitis in the fetus
may include chorioretinitis, meningoencephalitis, hydrocephalus,
microcephaly, or calcifications of necrosed areas; infants usually do
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not show clinical signs at birth, but deafness may occur later in life.
If exposure to infection in pregnant women occurs after the first
6 months of pregnancy, the rate of transmission of the infection
to the fetus is considerably reduced. The diagnosis of congenital
toxoplasmosis can be made by serological tests which are the
commonly used methods. Although toxoplasmosis is a treatable
disease and transplacental transmission can be prevented by
Spiramycin treatment, prevention is the best solution to combat
T. gondii. It is important to note that Spiramycin cannot reverse
the damage if the parasite has already passed the placenta and/
or infection has induced any damage to the fetus (123). Latent
and primary toxoplasmosis, as well as diseases that can be treated
with corticosteroids, cytotoxic drugs, and tumor necrosis factor
alpha antibody, can be particularly dangerous for individuals with
compromised immune systems (125,126). Encephalitis develops
in approximately one-third of individuals infected with both T.
gondii and HIV (127). Regulatory T-cells (Treg) are very important
in the maternal immune mechanism in pregnant women and
abnormal pregnancy outcomes are mainly associated with Treg
dysfunction (128-130). In addition to the regulatory functions
of Tregs, the effects of the transcriptional factor Foxp3, which
has a critical role, and the role of proinflammatory cytokines
such as Macrophage Migration Inhibitory Factor (MIF) are also
essential. During T. gondii infection, the pathogen may invade
the placental tissue and impair maternal-fetal immune tolerance.
This immune-pathological issue can cause maternal immune
rejection, affect fetal growth, and lead to miscarriage and/or other
pregnancy complications (131). Adverse pregnancy outcomes are
associated with reduced Treg cell counts by apoptosis triggered
by T. gondii infection (132). However, different susceptibility to T.
gondii infection may occur during the first and third trimesters of
pregnancy due to variations in MIF regulation. Such sensitivities
have an important role in the initiation of the inflammatory
response that may result in abortion and the activation of
immunologic patterns. MIE, which triggers the activation of
extracellular signal regulated-kinase (ERK1/2) and prostaglandin
E2 (PGE2) by participating in the immune response against T.
gondii, is an effective cytokine in pregnancy. This cytokine plays a
major role in the inflammatory response and defense against the
pathogen. Therefore, death and abortion in a pregnancy infected
with T. gondii occur as a result of the complete disruption of the
maternal immune mechanism (130,132).

Retinal toxoplasmosis is considered to be the leading cause of
blindness in many parts of the World (133,134). It has been
reported that ocular toxoplasmosis develops in approximately
5,000 people per year in the USA (122). Exposure to T. gondii has
been associated with mental decline and overall increased disease
symptoms in the elderly (135). In addition, T. gondii is associated
with many neuropsychiatric disorders including anxiety, suicide
attempts, depression, and schizophrenia (109,136-139).
Although the mechanisms defining these relationships are not
known for certain, they may be related to the immune response
to tissue cysts and the presence of bradyzoite tissue cysts in the
brain post-infection (111). In one study, T. gondii oocyst-specific
IgG antibodies were found in 193/490 (43%) pregnant women’s
serum samples whereas in another study positive cases were
found in 30 out of 340 (8.8%) samples in pigs. Twenty-four (80%)
of these T. gondii positive 30 samples also gave oocyst-derived IgG
positivity. The results of these serological studies also confirmed
that the infection started with the ingestion of T. gondii oocysts

(140,141). Oocysts of T. gondii can also be found in drinking water
sources such as both small-scale wells and larger water reservoirs
as well as removing hairs of pet animals (dog hair) or machines
used for shaving dogs, etc. It has been suggested that it can also
contaminate the surfaces of equipment (142-145). For all these
reasons, the high risk of spreading and transmission of oocysts
should be considered and should never be neglected.

Toxoplasma gondii in Pets and Farm Animals

Despite its high prevalence worldwide, toxoplasmosis in domestic
cats cannot be distinguished clinically or asymptomatically.
Among the clinical symptoms fever, ocular inflammation,
anorexia, lethargy, pneumonia, abdominal pain, and discomfort
in the central nervous system could be observed (52,111).
Although clinical T. gondii infection is severe in domestic cats, it
has been suggested that wild cats are at higher risk of infection
than domestic cats (146). Pet dogs can also be infected with T.
gondii. However, subclinical infection in dogs is more common
than clinical infection (147,148). Respiratory, neuromuscular or
gastrointestinal systems are affected by the disease in infected
dogs, and clinical signs and even death may occur (147). Although
free-range dogs are believed to be at higher risk, pet dogs can
acquire T. gondii parasites from infected meat that is given
uncooked or raw (149).

Common intermediate hosts for toxoplasmosis are sheep, goats,
pigs and chickens. Cattle and horses are particularly resistant to
the disease. The primary effect of congenital infection in sheep is
the loss of offspring due to premature birth or stillbirth. Lambs
born alive but infected usually show normal growth. However, if
the infected meat of these animals is consumed, there is a risk to
public health (147).

Abortion, stillbirth, weak offspring, and nonspecific clinical signs
such as fever, loss of appetite, and weightloss are observed in small
ruminants, pigs, and occasionally other livestock. The incubation
period of toxoplasmosis is usually a few days until nonspecific
clinical signs appear, and it can take days or weeks until abortion
or stillbirth occurs. Definitive hosts, such as cats, usually do
not display clinical signs, except for rare cases of diarrhea.
Toxoplasmosis can also be seen in adult goats, and it is more
severe compared to sheep. In goats, the congenital infection also
results in the loss of offspring before or after birth (150). During
both acute and chronic infections, tachyzoites can be transmitted
through milk, including goat milk, as well as sheep and cattle
milk. Drinking unpasteurized goat’s milk has been identified
as a risk factor for human infection in epidemiological surveys
(151,152). Pigs can become infected with T. gondii by ingestion
of infective oocysts through water and food, by transplacental
passage of tachyzoites, and by ingestion of infected meat with T.
gondii bradyzoite tissue cysts. Although adult pigs infected with
T. gondii rarely show clinical signs, the meat of these infected pigs
is a potential source of infection for humans. Young pigs infected
with T. gondii can die from toxoplasmosis before they can enter
the food chain for humans. Toxoplasmosis positivity is largely due
to contamination of the environment with oocysts of the parasite.
Free-roaming domestic cats have been identified as the major risk
factor in the infection of farm animals (150). As a result, livestock
shelters and facilities, which lack adequate biosecurity, pest and
pest management practices, do not implement regular screening
and control programs, and whose environment is not restricted,
constitute important risk factors for animal infection (53,110).
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Toxoplasmosis has been classified as a notifiable disease in certain
countries as part of their efforts to prevent and control its spread.
The disease is present in all types of animals in countries such as
Latvia, Poland, and Switzerland, and Finland. In Germany, only
certain animals, including pigs, dogs, and cats, are required to be
reported if they carry the disease. On the other hand, in Austria,
Denmark, Sweden and Turkey, notification is not obligatory. It
is necessary to make standard regulations in this regard and to
make reporting mandatory in all countries (153) (Table 2).

Toxoplasma gondii in Wild Animals

The transmission route of T. gondii in wild animals can be
counted as ingestion of infected felines or their organ/tissue
remains, consumption of infected intermediate host, ingestion of
sporulated oocysts directly from the contaminated environment
or transplacental transmission of tachyzoites from infected
female to offspring. Transmission of T. gondii to carnivores and
omnivores such as polar bears (Ursus maritimus), grizzly bears
(Ursus arctos) and black bears (Ursus americanus) may occur
through environmental contamination, predation of infected
hosts and consumption of their meat or direct ingestion of
sporulated infective oocysts (154,155).

T. gondiipositivity obtained in serological studies on herbivores was
associated with the density of domestic cats (156). For example,
seroprevalence of toxoplasmosis in white-tailed deer (Odocoileus
virginianus) among other terrestrial, wild herbivores infected with
T. gondii was reported as 49.5% in suburbs and 66.1% in urban
areas. On the other hand, Hawaiian geese (Branta sandvicensis)
have a seroprevalence of 21-48% as a result of exposure to oocysts
(107). The sero-epidemiological data indicates a rise in the
prevalence of T. gondii oocysts in the environment, particularly
in the soil, which is believed to be linked to an increase in the
number of domestic cats (157-159).

The geographic and taxonomic prevalence of infection in marine
mammals is explained by the transport of oocysts from land
to sea, primarily by rainwater and sewage waters (160-163).
Infection of the endangered southern sea otter (Enhydra lutris
nereis) with T. gondii is associated with the land-to-sea transport
of infected domestic or wild cat feces (164-166). Unfortunately,
this transmission route, which is completely contrary to the
normal mechanism of the ecosystem, has also been confirmed
for other marine mammals (166,167). Similar genotypes of T.
gondii have been detected in tissues from sea otters, terrestrial
wildlife animals such as lynx, mountain lions, wild canids, and
wild domestic cats sharing the California coast (156,168,169).

Table 2. Mandatory reporting of toxoplasmosis in animals by
country

Country Mandatory reporting requirement
Letonia Mandatory

Poland Mandatory

Switzerland Mandatory

Finland Mandatory, except for rabbits and rodents.
Germany Mandatory in pigs, dogs, and cats.

Austria Not mandatory

Denmark Not mandatory

Sweden Not mandatory

Tirkiye Not mandatory

Shapiro et al. (165) showed that invisible polymers play a critical
role in the transmission of T. gondii in food webs through particle
aggregates and biofilms, also increase parasite retention in snails
grazing on algae, and facilitate infection of sea otters. At land-
to-sea coastal exposure, phocids, otariids, mustelids, and some
threatened and endangered marine mammals are also affected
(170-176). However, data on T. gondii positivity from cetacean
deaths are limited compared to those obtained through autopsies
of terrestrial animals.

Protection and Control Practices

Fecal samples of domestic cats should be periodically monitored
for T. gondii oocyst positivity. It should also be ensured that
these cats do not hunt mice and birds. Domestic cats should
not be given uncooked meat or giblets (177). To ensure effective
biosecurity measures during tasks such as changing cat litter
at home, it is essential to wear gloves as a preventive measure
against potential contamination. It is especially important for
pregnant women or for those preparing for pregnancy to be
more meticulous in this process (178). In any case, the litter
used by the cat to defecate should be kept in a microwave oven
at 75 °C so that possible T. gondii oocysts are destroyed. Then it
should be disposed of following the medical waste category and
procedure (179). The same control practices should be carried
out with high precaution in shelters where cats are kept in groups
in the municipality-responsible areas. Sand areas of children’s
playgrounds, where stray cats are likely to defecate should also be
subjected to the same process periodically (53). It is believed that
these disciplinary control practices will significantly reduce the
contamination of the environment and ecosystem with T. gondii
oocysts. If a cat is diagnosed positive for T. gondii oocyst either
by microscopic examination of the stool sample or by advanced
laboratory methods, it should be treated with Spiramycin. In
addition, post-treatment status should be monitored. At this
point, to protect and guarantee the integrity of Animal Health/
Public Health/Ecosystem Health with a holistic perspective,
diagnosis and treatment expenses of cats in the fight against T.
gondii should be evaluated within the National Health Program
and government subvention should be provided for necessary
expenses. Effective management of T. gondii contamination
within the ecosystem can be achieved through the collaborative,
disciplined and diligent efforts of all parties involved in the
control initiatives led by municipalities (180). This will ensure
that the potential impact of T. gondii oocysts on the environment
is minimized to a significant degree that ultimately resulting in
herd health in animals, community health in humans (eliminating
the disadvantage of T. gondii positivity in organ, bone marrow and
blood transfusions) and ecosystem health (181). On the other
hand, contact between animals, especially felines and rodents,
must be prevented. Vaccination of livestock against T. gondii at a
young age can be effective in preventing the formation of tissue
cysts if they become infected later in life. This preventive measure
can help reduce the risk of human exposure to T. gondii through the
consumption of infected meat. At the same time, routine analyzes
should be performed to monitor the presence of T. gondii in meat
or meat products (182). In addition, meat and giblets type foods
should be consumed after they have been sufficiently cooked.
For this purpose, cooking or smoking at 72-74 °C or freezing
at -20 °C will neutralize the bradyzoites in meat cysts. It is very
important to wash hands thoroughly after touching raw meat



Inci et al. One Health and Toxoplasmosis
268 £

Turkiye Parazitol Derg 2023;47(4):256-74

and vegetables (183). Another factor that should be considered
is that the cutting boards, containers and tools that the raw food
comes into contact with should be washed with soapy water. The
food given to cats must be cooked and only dry or canned foods
are suggested. Water resources have also played a very important
role in the transmission of T. gondii. Therefore, the mixing of
water sources contaminated with infected cat feces into drinking
water should be prevented and adequate and effective measures
should be taken. Especially in rural areas, old and expired water
tanks should be renewed and careful sanitation should be done
at regular intervals (179). To prevent “water-borne T. gondii
transmission,” it is advisable to utilize control methods similar
to those employed in the epidemiology and ecology of Tularemia.
While working with the soil, it is necessary to use gloves and to
wash hands with soap and water immediately after gardening to
prevent any possibility of contamination of infected soil with cat
feces (184). In this way, the potential risk of contamination can
be prevented. Trespassing of cats in the warehouses where the
food of butchery animals is stored and contamination of the food
with cat feces should be prevented and feed storage areas should
be protected following biosecurity rules. One of the important
areas that can cause contamination is animal slaughterhouses.
Utmost care should be taken to ensure that the giblets of animals
slaughtered in slaughterhouses and infected with T. gondii are not
thrown into the environment or given to animals uncontrollably
after slaughter. Organs and tissues that cannot be consumed as
a result of slaughter in slaughterhouses should be destroyed by
cremation. In this way, a possible slaughterhouse toxoplasmosis
contamination is prevented.

Vaccination and New Treatment Options

In the fight against Toxoplasmosis, it is very important to obtain
strong immunity through vaccination. Developing a vaccine that
can be used in final or intermediate host animals and providing
immunization with vaccination will also constitute one of the
most effective solutions for protection and control against
toxoplasmosis. Currently, a vaccine containing tachyzoites of T.
gondii S48 strain has been developed to prevent abortions caused
by toxoplasmosis in sheep and goats. It has been reported that
this vaccine, which can be found in Europe and New Zealand,
reduces fetal damage but does not prevent fetal infections, and
sheep vaccinated with S48 strain can remain immune for at
least 18 months (182). This live vaccine poses a risk to pregnant
animals. Therefore, it is recommended to apply at least 3 weeks
before mating. Pregnant sheep should not be vaccinated. Breeding
lambs are vaccinated with the basic vaccine when they are 4-5
months old. It should be noted that the basic vaccine should be
administered as a single dose at least 4 weeks before mating. It
is recommended that the vaccine booster be administered after
2 years, at least 3 weeks before mating (185). It has also been
reported that immunity against T. gondii is formed in mice and
rats immunized using T. gondii recombinant tachyzoite antigens
and plasmid DNA encoding tachyzoite antigens (186,187).

There is currently no preventive vaccination program against
toxoplasmosis in Tiirkiye. The Parasitology Department at
Erciyes University’s Faculty of Veterinary Medicine is conducting
a research project on the development of an exosome-based
vaccine candidate for toxoplasmosis. The vaccine is produced
using tachyzoites grown in BeWo cell cultures, which are derived
from human placenta choriocarcinoma. The study has yielded

promising preliminary outcomes (188). In addition to these
developments, it is considered that new methods and new
options can be produced in the treatment of toxoplasmosis in
light of the information produced by molecular techniques. In
this context, in a study conducted at Erciyes University Faculty
of Medicine, Department of Parasitology, it was proven that
“Nitroflurane inhibits T. gondii infection by affecting genes in the
Toll-Like Receptor pathway”. With this new treatment option, the
possibility of developing new preparations with fewer side effects
as an alternative method in the treatment of the disease has
been considered a promising development (189). In light of these
studies, the possibility of producing an effective vaccine and/or
vaccine candidates, drug and/or drug candidates for the future in
the fight against toxoplasmosis raises hope.

Planning One Health Intervention

One Health approach focuses on interdisciplinary collaborations
to solve problems related to animal, human, environmental, and
plant health (190). According to One Health concept, effective
monitoring of the prevalence of T. gondii has great importance.
In the USA, toxoplasmosis is not a nationally notifiable disease.
Therefore, its exact prevalence is not known (64,65,191). For the
same reason, although the prevalence of toxoplasmosis is very
high in other countries such as Brazil, the incidence of congenital
disease in children can only be put forward hypothetically (192).
Toxoplasmosis screening in pregnant women and newborns is
available in the US. However, these congenital toxoplasmosis
screening programs lag behind regular screenings in many
countries (74). In addition, screening programs for congenital
toxoplasmosis alone may miss a large part of the infected
population. Therefore, it is important to apply “Advanced
Integrated Toxoplasmosis Screening Programs” in the fight
against this disease. Advanced Toxoplasmosis Screening Programs
will generate more data in reducing risks and developing more
sensitive tools. Integrating human, pet and wildlife data allows
for better assessment of risk and better control methods. On the
other hand, regional and global interaction can further facilitate
the local, regional and global spread of pathogens by affecting
endangered animal populations. Human-induced environmental
changes, travel, globalization and trade may facilitate the spread
of T. gondii in human populations, as well as other zoonotic animal
parasites. Given that majority of human infectious diseases are of
animal origin (zoonotic), it is clear that there is a need to integrate
human-animal-ecosystem health within a common framework.
This holistic approach has essentially emerged as a basic necessity.
Increasing global problems, including environmental change,
loss of biodiversity, fragmentation of habitat and the emergence
of infectious diseases, and the convergence of the global great
danger day by day, require integrative approaches that go beyond
the disciplinary boundaries of the “One Health” concept. In
this integration, it is suggested that not only governmental
institutions, universities and other institutions take part, but
also new tasks should be given to them in the creation of new
international organizations (177,193,194).

Interdisciplinary Collaborations

Simple solutions are rarely seen in addressing regional or
global ecological and environmental problems. A versatile,
interdisciplinary "One Health" approach is required in the ecology
of infectious diseases. The "One Health" approach can also be
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applied against Toxoplasmosis as it has been applied during
wildlife parasitic zoonosis surveillance in Australia (195) and/or
studies of Echinococcus spp in North America (196), and Sri Lanka
(197). "One Health" approach was also implemented against some
foodborne parasitic diseases caused by Cryptosporidium spp.,
Giardia duodenalis, Cyclospora cayetanensis and T. gondii in other
developed countries (195).

In the last 10 years, new tools and institutional initiatives have
been developed to evaluate and monitor emerging pathogens.
In this context, knowledge of ecosystems existing in nature,
epidemiology of diseases, ecological modeling of disease and web-
based analytics have emerged. New types of integrated ecological
health assessment are implemented; these include certain
biomedical diagnostic tools and environmental indicator studies.
Other innovations include the development of non-invasive
physiological and behavioral monitoring techniques for the
conditions of low-income countries, the adaptation of modern
molecular biological and biomedical techniques, the design of
population-level disease monitoring strategies, and the creation
of ecosystem-based health and preventive species surveillance
approaches (198).

Mathematical modeling, predictive tools, and new prevention
strategies for emerging infectious diseases have evolved
tremendously over the past decade. These exciting tools now
enable advanced detection and diagnosis of diseases and disease
symptoms (153,177,199)

A data-based decision-support tool should be created to help
physicians, experts, and managers for action and intervention.
Veterinarians, Physicians, Epidemiologists, geographic modelers,
public health officials, and sociobiologists must collectively
choose the right model to implement a rigorous approach to
etiological agents in disease epidemiology (198).

It is known that T. gondii is affected by environmental conditions
and measures to reduce exposure also positively affect ecosystem
health. The environmental parameters responsible for the long-
term survival and resistance of the parasite in the oocyst form,
or the survival as well as the infectivity of tissue cysts from an
infected animal that has died in the wild, are not fully understood.
The "One Health" approach is also critical to filling such
knowledge gaps. For this purpose, joint studies of professionals
from a wide range of disciplines have been proposed (200).

Integrative Studies

In addition to the occurrence of acute infection, congenital
infection and some other important negative health problems
due to toxoplasmosis in humans, it has been suggested that
there is a close relationship between the increased number of
fatal traffic accidents and T. gondii positivity in recent years
(201,202). In the epidemiology of toxoplasmosis, several
investigations including surveys are needed to assess risk and
to integrate data by developing control methods. Environmental
contamination rather than meat consumption has been shown
to be a more common and important route for infection
epidemiologically (81,149,147,150). Therefore, to understand
the risk of transmission, land use and outdoor cat management
policies need to be expanded, developed and modeled. At this
point, the relations between the Animal Shelter Policies of local
governments and the increase in the number of stray cats and the
resulting oocyst loads should be considered as basic issues and
solutions should be developed in this regard. For this purpose,

research can be done with integrative project studies. For
example, platforms can be created where interdisciplinary teams
can perform field and laboratory studies, spatial, geographical
and other mathematical modeling, and integrated applications
of veterinary medicine and human medicine. Considering that
1/3 of the world’s population is T. gondii positive, legislation and/
or regulatory arrangements for risk reduction and increasing
demands for food safety require rapid diagnosis of T. gondii
infections. For this purpose, it has been emphasized that there
is an urgent need for the development and standardization of
safe diagnostic tests with rapid results (203). Such tests need
to be previously performed with comparable specificity and
sensitivity experiments in a range of animal species to provide an
accurate estimate of the risks of transmission of toxoplasmosis
to humans. Most farm animals naturally infected with T. gondii
(with the exception of suspected beef) have been shown to carry
bradyzoites in their meat (204). Chopped or minced meat can
be contaminated by mixing other types of meat during these
processes. Thus, the epidemiological link between raw beef
consumption and outbreaks of T. gondii infection can be explained
by such process contamination (64). The relationship between
raw meat consumption and toxoplasmosis has been reported in
Korea, the USA, France, French Guiana, and New Zealand (203).
In these countries, effective screening processes are applied to
meat offered to consumers, along with new standard tests that
may be useful for the control of T. gondii positivity. Especially at
the point of monitoring and control of the disease, it is necessary
to carry out such practices effectively throughout the world (205).

Conclusion

The “One Health” concept, which started with the widespread use
of fire in the history of modern humans, has reached its current
level as a result of its continuous development. Today, the level
of “One Health” concept has evolved to the level of “Safe Food”,
which is produced with the principle of the “Functional Animal
Product Production” process, especially based on “Healthy
Food” and defined with the characteristics of “Functional Food”,
personalized and compatible with the immune mechanism of
the person. On this basis, the "One Health" concept emphasized
the necessity of establishing a solid and absolute organic bridge
between disciplines connecting human health, animal health and
ecosystem health. In this context, the fight against toxoplasmosis
requires integrative approaches that transcend the boundaries
of disciplines. This integration is for managing and controlling
disease and creating new approaches. Identifying the complexity
of Toxoplasmosis prevention and management requires the
development of a quick and easy reference control panel system,
a combination of health and ecological markers. Interdisciplinary,
integrative research and capacity building are key elements in
the creation of "One Health" interventions for toxoplasmosis.
Innovative methodologies that make information flow between
stakeholders feasible must address this major challenge facing
society, wildlife and ecosystems globally in a consensus and
sustainable manner (177). The "One Health" approach to the
epidemiology and control of toxoplasmosis requires practical,
sustainable and effective solutions with a precise understanding
of local socioeconomic and cultural factors, as well as a solid
understanding of local, regional, national and international
health and environmental policies. The "One Health" approach
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offers great opportunities for professionals who practice
“Environmental Health - Animal Health - Human Health” holism
to provide “Concurrent Benefits”. Ultimately for the health of
both terrestrial and ocean ecosystems regarding toxoplasmosis,
the first step is eliminating the feces of infected cats using
appropriate techniques. Secondly, regular monitoring and
treatment of T. gondii positivity in cats is a necessity. Additionally,
contact with contaminated food and materials should be avoided.
Advances in modern treatment and vaccine options should be
continued. Mandatory monitoring or screening for T. gondii
positivity in humans during pregnancy is essential, particularly
the implementation of the French model for human disease
monitoring may provide positive outcomes.
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0z

Leishmania infantum, Tiirkiye'nin Ege, Akdeniz ve I¢ Anadolu bolgelerinde agirlikli olarak pediatrik yas gruplarinda sporadik olarak
gozlenen viseral leishmaniasis'den [(VL), kala-azar] sorumlu tiirdiir. Bu ¢aligmanin amaci, hastanemize bagvuran VL1i dért erigkin
hastanin tanisi, klinigi, laboratuvar sonuglar1 ve tedavilerini degerlendirmektir. Hastalar, hematolojik malignite aragtirilmasi
amaciyla hastanemize yénlendirilmistir. Calismada, hastanemizin enfeksiyon hastaliklari kliniginde Ocak 2022-Nisan 2022
tarihleri arasinda VL teshisi konulan ve yatirilarak tedavi edilen dért hastanin (ii¢ erkek, bir kadin; yas araligi: 30-40 yil) verileri
retrospektif olarak degerlendirildi. VL tarusi, uygun klinik ve fizik muayene bulgular, biyokimyasal ve serolojik testler (indirekt
floresan antikor testi ve rK39 hizhi antijen testi) ve polimeraz zincir reaksiyonu (PCR) sonuclarina goére, ayrica kemik iligi
orneklerinde parazitin amastigot formlarinin goriilmesi ile konulmugtur. Hastalarin hepsinde seroloji poztifligi, iki hastada ise
KI pozitifligi saptandi. Hastalarn hepsinde RT-PCR sonucuna gore hastaliga neden olan tiirtin L. infantum/L. donovani oldugu
belirlendi. Hastalarda baslangicta en sik ates, halsizlik ve karinda siglik gibi belirtiler saptandi. Hastalarin hi¢birisinde immin
sistemi baskilayic1 bir durum yoktur. Biittin hastalarin Suriye’nin Idlip iline bagh kirsal alanda yasadigi anlagildi. Biitiin hastalarda
hepatosplenomegali, eritrosit sedimentasyon hizinda artig, anemi, 16kopeni ve trombositopeni saptandi. Hastalarin tedavisi,
lipozomal amfoterisin-B ile yapildi. Bir hasta takiplere gelmedi, diger ti¢ hastanin takiplerinde tamamen iyilegtikleri saptanda.
Hastalarin hicbirisinde niiks gérilmedi. Sonug olarak, saglk kurumlarina ates, hepatosplenomegali, eritrosit sedimentasyon
hizinda artis, anemi, lkopeni ve trombositopeni sikayetleri ile bagvuran hastalarda VL'nin de dikkate alinmas: gerekmektedir.
Anahtar kelimeler: Viseral leishmaniasis, tani, tedavi

ABSTRACT

Leishmania infantum is the species responsible for visceral leishmaniasis [(VL), kala-azar], which is observed sporadically mainly in
pediatric age groups in the Aegean, Mediterranean and Central Anatolian regions of Tiirkiye. The aim of this study is to evaluate
the diagnosis, clinic, laboratory results and treatments of four adult patients with VL who applied to our hospital. The patients
were referred to our hospital to investigate hematological malignancy. In the study, the data of four patients (three men, one
woman; age range: 30-40 years) who were diagnosed with VL and treated in the infectious diseases clinic of our hospital between
January 2022 and April 2022 were evaluated retrospectively. The diagnosis of VL was made according to appropriate clinical
and physical examination findings, biochemical and serological tests (indirect fluorescent antibody test and rK39 rapid antigen
test) and polymerase chain reaction (PCR) results, as well as the presence of amastigote forms of the parasite in bone marrow
samples. Serology positivity was found in all patients, and bone marrow positivity was found in two patients. According to the
results of RT-PCR in all patients, it was determined that the species causing the disease was L. infantum/L. donovani. Initially,
the most common symptoms were fever, fatigue, and abdominal distension. None of the patients had an immunosuppressive
condition. It was understood that all the patients lived in the rural area of Syria’s Idlib province. Hepatosplenomegaly, increased
erythrocyte sedimentation rate, anemia, leukopenia and thrombocytopenia were found in all patients. The patients were treated
with liposomal amphotericin-B (L-AMB). One patient did not come for follow-ups, the other three patients were found to have
completely recovered in their follow-up. No recurrence was observed in any of the patients. In conclusion, VL should be considered
in patients who apply to health institutions with complaints of fever, hepatosplenomegaly, increased erythrocyte sedimentation
rate, anemia, leukopenia and thrombocytopenia.
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GIRiS

Viseral leishmaniasis [(VL), kala-azar], enfekte Phlebotomus
cinsi digi tatarciklar ile insanlara bulagsan bazi Leishmania
tirlerinin neden oldugu zoonotik paraziter bir enfeksiyondur
(1). Kala-azar olarak da bilinen VL, tedavi edilmezse olumle
sonuclanabilir. Bu hastalik ates, kilo kaybi, dalak buyuklugi ve
anemiyle karakterizedir. Olgularin ¢ogu Brezilya, Dogu Afrika ve
Guneydogu Asya'da gorillmektedir. Diinya genelinde her yil 50.000-
90.000 yeni olgu goruldugii tahmin edilmektedir (2). Dinya Saglik
Orgiiti verilerine gére Tirkiye'de, cogunlukla Dogu Anadolu, Ege, I¢
Anadolu ve Akdeniz bolgesinde sporadik olarak gorilmektedir (3).
Bu calismada, Suriye’'nin Idlip bélgesinden Tirkiye'ye goc eden
ve hematolojik malignite 6n tanisiyla hastanemize bagvuran,
ancak VL enfeksiyonu tespit edilen doért erigkin hastaya ait klinik,
laboratuvar, tani ve tedavi verileri sunulmaktadir.

OLGU SUNUMLARI

Olgu Sunumu 1

Yaklagik 5-6 aydan beri ateg, kilo kayb, yorgunluk ve hipersplenizm
bulgular1 bulunan 34 yasindaki Suriye uyruklu erkek hasta,
hematoloji klinigine bagvurmustur. Alinan anamnezde, hastaya
hematolojik malignite 6n tanisiyla kemik iligi yapilmis ve patoloji
sonucukemikiligibiyopsisindebazimakrofajlarinsitoplazmasinda
Leishmania amastigotlarina benzer yapilar gérilmus ve PCR ile
korelasyonu uygundur seklinde raporlanmistir. Daha sonra hasta,
enfeksiyon hastaliklar1 klinigine yatinlmistir. Hastanin Hatay
Mustafa Kemal Universitesi Tip Fakiiltesi Parazitoloji Arastirma
Laboratuvarr'nda yapilan rK39 hizli tan: testi (rekombinant k39
antijeni) pozitif sonug vermistir ($ekil 1). Celal Bayar Universitesi
Tip Fakiiltesi Parazitoloji Bolumi'nde bakilan IFA immiinoglobulin
(Ig)G 1/1024’te pozitif sonug vermistir. Hatay Mustafa Kemal
Universitesi Parazitoloji Arastirma Laboratuvarrnda hastadan
alinan kemik iligi yayma preparatinda DNA izolasyonu yapilmig

ve Internal Transcribed Spacer 1 (ITS-1) bolgesi primer ve
problar: kullanilarak real time-polymerase chain reaction (RT-
PCR) testi uygulanmgtir. Erime egrilerine goére, L. tropica, L. major
ve L. infantum/L. donovani referans suslar ile kargilagtirilarak tir
ayrimi yapilmigtir. RT-PCR sonucunda hastaliga neden olan tiirin
L.infantum/L.donovani oldugu belirlenmistir. Caligmaya ait RT-
PCR grafik gorselleri (Sekil 2).

Laboratuvar tetkiklerinde beyaz kan hiicresi (WBC) 2.020/mm?,
hemoglobin (Hb): 6,7 g/dL, trombosit: 71.000/mm?, protrombin
zamam (PT) INR: 1,45, PT sn: 19,1, Glu: 86 mg/dL, aspartat
aminotransferaz (AST): 90 IU/L, alanin transaminaz (ALT):
46 1U/L, laktat dehidrogenaz (LDH): 241 U/L, gama glutamil
transferaz (GGT): 65 IU/L, alkalen fosfataz (ALP): 647 IU/L,
total protein: 9,6 g/dL, albimin: 1,6 g/dL, total bil: 0,79 mg/
dL, D. bil: 0,5 mg/dL, kan tire azotu (BUN): 20 mg/dL, kreatinin:
0,74 mg/dL, C-reaktif protein (CRP): 39 mg/dL, Sed: 68 mm/
saat olarak bulunmustur. Ayrica hastanin parmak ucundan
alinan kan 6rneginin ince yayma ve kalin damla preparatlarinda

Sekil 1. Hizh tam testi (rK39 antijeni) pozitif sonuglar
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Sekil 2. Hastalarin RT-PCR grafik gérselleri




Turkiye Parazitol Derg 2023;47(4):275-9

balak k. Adult Vi 1 Leish iasi
Cabalak ve ar ult Visceral Leishmaniasis 277

Plasmodium saptanmamis ve Brusella standart tiip agliitinasyon
(STA) testi negatif bulunmustur. Tam idrar tetkikinde 6zellik
yoktur. Hepatit antijen-antikorlar1 negatif saptanmigstir. Diger
serolojik testlerden Toxoplasma IgG negatif, CMV IgG negatif,
Rubella 1gG pozitif ve EBV VCA IgM negatif bulunmustur. Batin
USG'de karaciger boyutu yaklasik 235 mm ve dalak boyutu 290
mm olarak él¢ilmugtiir. Hasta lipozomal amfoterisin B (3 mg/
kg/giin, ilk 5 giin intravenoz, ardindan 14. giin ve 21. giin) ile
tedavi edilmistir. Tedavinin ilk haftasinda hastanin kan degerleri
diizelmeye baglamugtir. Takiplerinde hipopotasemi geligsen hastaya
potasyum replase edilmistir. Nefes darlig1 gelisen hasta kardiyoloji
ile konstilte edilmistir. Hastada konjenital kalp hastalig: (ebstein
anomalisi), kardiyomiyopati ve 1. derece mitral yetmezlik
tespit edilmistir. Hastaya furosemid ve spironolakton tedavisi
baglanmig, ACT takibi ve gunlitkk elektrolit takibi yapilmigtir.
Leishmania tedavisi tamamlanan hasta kendi istegi ile taburcu
edilmis olup, daha sonra poliklinik takiplerine gelmemistir.

Olgu Sunumu 2

Suriye uyruklu ve 30 yasinda erkek olup, AML ¢én tamnisiyla
hematoloji klinigine bagvurmustur. Hastanin kemik iligi
biyopsisinde amastigotlar saptanmamuis olup, serolojik rK39 hizli
antijen testi pozitif saptanmistir. Bunun tizerine hasta enfeksiyon
hastaliklar1 klinigine devir alinmistir. Celal Bayar Universitesi
Parazitoloji Kliniginde bakilan IFA IgG 1/1024(+) bulunmustur.
Hatay Mustafa Kemal Universitesi Tip Fakiiltesi Parazitoloji
Arastirma Laboratuvar: tarafindan hastanin yayma preparatina
DNA izolasyonu ve sonrasinda ITS-1 RT-PCR testi uygulanmus,
erime egrilerine bakilarak hastada hastaliga neden olan turiin
L.infantum/L.donovani oldugu saptanmustir.

Laboratuvar tetkiklerinde WBC 1.300 /mm?®, Hb: 7,5 g/dL,
trombosit: 51.000/ mm®, PT INR: 1,21, PT sn: 16, Glu: 89 mg/
dL, AST: 132 IU/L, ALT: 55 IU/L, LDH: 576 U/L, GGT: 27 IU/L,
ALP: 90 IU/L, total protein: 7 g/dL, albumin: 3,1 g/dL, total bil:
0,5 mg/dL, D. bil: 0,2 mg/dL, BUN: 8 mg/dL, kreatinin: 0,8 mg/
dL, CRP: 76,7 mg/dL, Sed: 101 mm/saat olarak bulunmusgtur.
Hastanin kan 6rnegi preparatlarinda Plasmodium saptanmamig
ve Brucella STA testi negatif bulunmustur. Tam idrar tetkikinde
ozellik yoktur. Anti-hepatit A viriisit (HAV) IgG antikorlar1 pozitif,
hepatit B yiizey antijeni (Hbs Ag), anti-HBs, anti-hepatit C virtsii
(HCV), ant-human immunodeficiency virus (HIV) negatif ve anti-
Toxoplasma IgG ve erken evre antikoru (IgM) pozitif saptanmigtir.

Bu birliktelik capraz reaksiyon olarak degerlendirilmistir. Diger
serolojik testlerden CMV IgG pozitif, rubella antikorlari ve Epstein-
Barr (EBV) VCA IgM negatif bulunmugtur. Batin ultrasonografide
(USG) karaciger boyutu yaklagik 195 mm ve dalak boyutu 255
mm olarak él¢ildi. Hasta, lipozomal amfoterisin B (3 mg/kg/
giin, ilk 5 giin intravenéz, ardindan 14. giin ve 21. giin) ile tedavi
edilmigtir. Hastanin takiplerinde akut bébrek yetmezligi (ABY)
gelismis oldugu i¢in nefroloji ile konstilte edilmistir. Hipokalsemi
ve hipopotasemisi mevcut olan hastaya kalsiyum ve potasyum
replase edilmigtir. ABY diizelen hastanin lipozomal amfoterisin
B tedavisi tamamlanmis olup, Enfeksiyon hastaliklar1 poliklinik
kontroli énerilerek taburcu edilmistir. Hastanin daha sonraki
takiplerinde klinik ve laboratuvar bulgularina gore iyilestigi
saptanmigtir.

Olgu Sunumu 3

Ates, yorgunluk ve hipersplenizm bulgular: bulunan 31 yagindaki
Suriye uyruklu kadin, enfeksiyon hastaliklari klinigine HIV
pozitifligi ve gebelik nedeniyle kabul edilmistir. Tki defa ¢alisilan
anti-HIV testi nagatif saptanmigtir. Hasta hematoloji klinigi ile
konsiilte edilmig, malignite én tanisiyla kemikiliginden hazirlanan
proparatlar patoloji bélumi tarafindan incelenmis ve malignite ve
amastigotlar gérilmemistir. Hatay Mustafa Kemal Tip Fakiltesi
Parazitoloji Aragtirma Laboratuvarinda yapilan tetkiklerinde
rK39 hizli tani testi (rekombinant k39 antijeni) pozitif sonug
vermistir. Celal Bayar Universitesi Parazitoloji Klinigi'nde bakilan
IFA IgG 1/1024 (+) bulunmustur. Celal Bayar Universitesi Tip
Fakiiltesi Parazitoloji Aragtirma Laboratuvar: tarafindan hastanin
yayma preparatina DNA izolasyonu ve sonrasinda ITS-1 RT-PCR
testi uygulanmis, erime egrilerine bakilarak hastada hastaliga
neden olan tiiriin L. infantum/L. donovani oldugu saptanmustir.

Laboratuvar tetkiklerinde WBC 1.040/mm?® Hb: 7,7 g/dL,
trombosit: 26.000/mm?, PT INR: 0,96, PT sn: 13,4, Glu: 159 mg/
dL, AST: 71 IU/L, ALT: 19 IU/L, LDH: 612 U/L, GGT: 40 IU/L,
ALP: 311 IU/L, total protein: 5,8 g/dL, albumin: 2,3 g/dL, total
bil: 1,14 mg/dL, D. bil: 0,72 mg/dL, BUN: 9 mg/dL, kreatinin: 0,4
mg/dL, CRP: 132 mg/dL, Sed: 73 mm/saat olarak bulunmugtur.
Tum hastalarin tedavi éncesi ve sonrasi laboratuvar bulgular:
Tablo 1'de 6zetlenmigstir. Hastanin parmak ucundan alinan kan
Srneginin ince yayma ve kalin damla preparatlarinda Plasmodium
saptanmamig ve Brucella STA testi negatif bulunmugtur. Tam

Tablo 1. Hastalarin tedavi 6ncesi ve sonrasi laboratuvar bulgular:

Olgu Olgu Olgu Olgu
Kan degerleri TO* TS** TO TS TO TS TO TS
Lokosit (mm?®) 2.020 5.430 1.300 4.340 1.040 5.560 3.800 8.480
Hemoglobin (g/dL) 6,7 10 7,5 13.1 7.7 9 12 17,2
Trombosit (mm?®) 71 153 51 189 26 196 106 320
Sed (mm/saat) 68 42 101 31 73 32 32 4
CRP (mg/dL) 39 23,7 76,7 3,3 132 16,5 55,9 3,3
AST (IU/L) 90 51 132 21 71 21 47 32
ALT (IU/L) 46 34 55 13 19 10 30 39
BUN (mg/dL) 20 29 8 12 9 8 14 13
Crea (mg/dL) 0,74 0,9 0,8 0,4 0,4 0,35 0,9 0,9
Albtimin (g/dL) 1,6 2,9 3,1 4,7 2,3 2,7 3,3 4,2
TO* : Tedavi 6ncesi, TS**: Tedavi sonrasi
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idrar tetkikinde 6zellik yoktur. Anti-HAV IgG antikorlar1 pozitif,
Hbs Ag, anti-HBs, anti-HCV ve anti-HIV negatif saptanmgtir.
Anti-Toxoplasma IgG pozitif ve IgM negatif saptanmigtir. Diger
serolojik testlerden CMV IgG pozitif, Rubella IgG pozitif ve EBV
VCA IgM negatif bulunmustur. Batin USG'de karaciger ve dalak
boyutlar: yaklagik 240 mm olarak 6l¢iilmiis ve uterusta fetal kalp
atimi olan fetiis izlenmigtir. Hasta, lipozomal amfoterisin B (4
mg/kg/giin, ilk 5 giin intravenéz, ardindan 10., 17., 24., 31. ve
38. giinlerde tek doz) ile tedavi edilmistir. Hastanin daha sonraki
takiplerinde klinik ve laboratuvar bulgularina goére iyilestigi
saptanmigtir.

Olgu Sunumu 4

Yaklagik 1,5 aydan beri ates, gece terlemesi, kilo kaybi ve
yorgunluk sikayeti bulunan 40 yasindaki Suriye uyruklu erkek
hasta, hematoloji klinigine bagvurmustur. Alinan anamnezde,
hastaya hematolojik malignite 6n tanisiyla kemik iligi incelemesi
yapilmig ve patoloji sonucuna gore kemik iligi biyopsisinde
Leishmania amastigotlarina benzer yapilar gorilmustiir. Bunun
iizerine hasta enfeksiyon hastaliklar1 klinigine yatirilmigtir. Hatay
Mustafa Kemal Universitesi Tip Fakiiltesi Parazitoloji Aragtirma
Laboratuvar’'nda yapilan tetkiklerinde rK39 hizhh tam testi
(rekombinant k39 antijeni) pozitif sonu¢ vermistir. Celal Bayar
Universites Tip Fakiiltesi Parazitoloji Arastirma Laboratuvarrnda
bakilan IFA IgG 1/1024 (+) sonug vermistir. Parazitoloji bélumi
tarafindan, hastadan alinan kemik iligi 6rneginden DNA
izolasyonu yapilmig ve RT-PCR sonucunda hastalifa neden olan
tarin L. infantum/L. donovani oldugu belirlenmistir.

Laboratuvar tetkiklerinde WBC 3.800/mm® Hb: 12 g/dL,
trombosit: 106.000/mm?, PT INR: 1,25, PT sn: 16,3, Glu: 84 mg/
dL, AST: 47 IU/L, ALT: 30 IU/L, LDH: 507 U/L, GGT: 53 IU/L,
ALP: 139 IU/L, total protein: 7 g/dL, albiimin: 3,3 g/dL, total bil:
1,62 mg/dl, D. bil: 0,79 mg/dL, BUN: 14 mg/dL, kreatinin: 0,9
mg/dL, CRP: 55,9 mg/dL, Sed: 32 mm/saat olarak bulunmustur.
Hastanin parmak ucundan alinan kan érneginin ince yayma ve
kalin damla preparatlarinda Plasmodium saptanmamais ve Brucella
STA testi negatif bulunmugtur. Tam idrar tetkikinde iirobilinojen
+1 pozitif diger idrar parametreleri ise normal bulunmusgtur. Anti-
HAV IgG antikorlan pozitif, Hbs Ag, anti-HBs, anti-HCV ve anti-
HIV negatif saptanmigtir. Toxoplasma IgG, CMV IgG ve Rubella
IgG pozitif bulundu. Batin USG'de karaciger parankim ekojenitesi
grade 2 hepatosteatoz lehine artmig ve karaciger portal hilusta
2 cm kistik gérunim izlenmis, safra kesesi izlenmemistir. Dalak
boyutu 215 mm olarak él¢tilmiigtiir. Hasta, lipozomal amfoterisin

B (3 mg/kg/giin, ilk 5 giin intravendz, ardindan 14. giin ve 21.
gin) ile tedavi edilmigtir. Hastanin daha sonraki takiplerinde
klinik ve laboratuvar olarak iyilestigi saptanmstur.

Hastalarin test sonuglar1 ve tedavileri Tablo 2'de 6zetlenmistir.

TARTISMA

Turkiye'de Ege bélgesinde yapilan bir ¢alismada, ¢ogunlugu
kirsal bolgede yasayan 10 kisilik bir hasta serisinde VL tanisi
serolojik test pozitifligi ve/veya kemik iligi 6rneklerinde parazitin
amastigot formunun gériilmesi ile tan1 konulmusgtur (1). Akdeniz
bolgesinde yapilan bagka bir ¢alismada 12 hastada kemik
iligi aspirasyonu ve iki olguda doku (karaciger/dalak) biyopsi
orneklerinin yayma preparatinda parazitin amastigot formunun
gorilmesiyle tani konulmustur (4). Bagka bir calismada, ézellikle
bagisikligi normal hastalarda ates ve splenomegali varhiginda
serolojik tetkiklerin yapilmasinin tani konulmasin kolaylastirdig:
ve tedavinin bagariyla yapilmasi i¢in énemli oldugu belirtilmigtir
(5). Tarafimizdan yapilan bu ¢alismada serolojik (IFA ve rK39
testi) test pozitifligi ve kemik iligi biyopsi 6rneklerinde iki hastada
amastigot benzeri yapilarin gorilmesi ile tam1 konulmustur.
Ulkemizde saglik kurumlarina ates, hepatosplenomegali, eritrosit
sedimentasyon hizinda artig, anemi, l6kopeni ve trombositopeni
sikayetleri ile bagvuran hastalarda VLnin de dikkate alinmasi
gerektigi ve mikroskopi yaminda serolojik testlerin de
kullanilmasinin tam: konulmasinda énemli oldugu kanaatine
varilmigtr.

HIV enfeksiyonunun varhiginda oldugu gibi, immiin sistemin
baskilanmasi durumlarinda VL enfeksiyonlarimin daha agir
seyrettigi ve 6liimcil oldugu bilinmektedir (6). Ulkemizde eriskin
yas grubunda bagisiklig: baskilanmus kisilerin orani %25’tir (5).
Ayrica, altta yatan bagka hastaliklarin varhg: ve immunostpresif
ila¢ kullanimi, ates ve pansitopeni gibi bulgularin VL lehine
yorumlanmasini giiglestirmektedir. Kurgun ve ark. (4) tarafindan
yapilan bir calismada, dért VL'1i hastada bagisikligin baskilanmusg
oldugu belirlenmistir. Ulkemizde yapilan bagka bir ¢calismada yine
dort hastada bagigiklig: baskilayan bir durum tespit edilmistir (7).
Bizim hastalarimizin hicbirinde HIV enfeksiyonu, kortikosteroid
kullanimi, imminosiipresif tedavi veya transplantasyon gibi
immiunostpresif bir durum bulunmamaktadir. Hastalardan
birisinde konjenital kalp hastaligi, diger bir hastada ise gebelik
tespit edilmigtir. Bu iki hastada altta yatan kronik hastaliklar
nedeniyle hastalarin viicut direnclerinin diigmesine bagl olarak
hastaligin klinik belirtilerle seyrettigi diisiinilmusgtiir.

Ural ve ark. (1) tarafindan yapilan bir caligmada, hastalar

Tablo 2. Hastalarin tani testi sonuclari ve tedavileri

. ié b 9 Tedavi
No |39 | pCRtiplemesi iFAT KI 6rnegi biyopsisi
testi amastigot varhig: . N
Ilag (doz) Siire
R . . i L-AMP, IV ik 5 giin, sonrasinda 14.
1 + L. infantum/donovani 1/1.024 Siipheli (3 mg/kg/giin) ve 21. giinler
. . L-AMP, IV ik 5 giin, sonrasinda 14.
2 + L. infantum/donovani 1/1.024 - (3 mg/kg/giin) ve 21. giinler
. . L-AMP, IV ilk 5 giin, sonrasinda 10,
3 + L. infantum/donovani 1/1.024 - (4 mg/kg/giin) 17, 24, 31 ve 38. giinler
4 + L. infantum/donovani 1/1.024 Stipheli L-AME, IV . Ik 5 gul}, sonrasinda 14.
(3 mg/kg/giin) ve 21. giinler
rK39: rekombinant 39 antijeni, PCR: Polimeraz zincir reaksiyonu, IV: intravenoz, IFAT: indirekt floresan antikor testi, Ki: Kemik iligi, L-AMB: Lipozomal amfoterisin-B
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meglumin antimonat ya da lipozomal amfoterisin B ile tedavi
edilmigtir. Hastalarin takiplerinde kliniklerinin diizeldigi ve
hicbirinde nitikslerin gériilmedigi bildirilmigtir (1). Oztoprak
ve ark. (8) tarafindan yapilan bagka bir caligmada, bir hastaya
6nce 5-degerli antimon baglanmis, ancak ilacn yan etkiler
nedeniyle tedavi ayn1 gin lipozomal amfoterisin B’ye (3 mg/kg/
giin) degistirilmigtir. Karaoglan ve ark. (9) tarafindan yapilan bir
caligmada, iki hasta lipozomal amfoterisin B ile bagarili bir sekilde
tedavi etmiglerdir. Bu caligmada, yukarida deginilen caligmalarin
sonuglarina benzer sekilde, hastalar lipozomal amfoterisin B ile
bagarili bir gekilde tedavi edilmis olup, daha sonraki takiplerinde
t¢ hastanin klinik ve laboratuvar sonuglarina gére tamamen
iyilestikleri saptanmigtir. Fakat hastalardan birisinin tedavi
sonrast takiplerine gelmedigi icin degerlendirilememistir.
Tirkiye’ye insan gociniin artmasi, diger bircok hastaliklar gibi,
VL'nin de yayilma riskini artirabilir. Ozellikle Suriye'deki i¢ savas
nedeniyle kirsal alanlardan kentlere géclerin artmas: nedeniyle
VL'nin yayiligim artirdigy diistincesindeyiz. Dért VL olgusunun da
Suriye’nin Idlip bolgesinden yillar once ilimize go¢ eden kisilerde
saptanmig olmasi bu diigtincemizi destekler niteliktedir.

Sonu¢ olarak, ozellikle endemik boélgelerden go¢ eden
immiunosiiprese veya bagka bir kronik hastaliga sahip kisilerde
ates, hepatosplenomegali, eritrosit sedimentasyon hizinda
artig, anemi, l6kopeni ve trombositopeni saptanmas: halinde
ayiria tanida mutlaka VL dusiinilmesi gerektigi, kesin teghis
i¢cin mikroskopi yaninda serolojik ve ihtiya¢ halinde molekiiler
yontemlerin de kullanilmas: gerektigi anlagilmigtur.

Hasta Onay1:
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