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ETKENI VE TARIHCESI

Cyclospora cayetanensis

- Apikomplexa subesi, coccidiasina alt sinifi, Eimeriidae

ailesinde siniflandiriimaktadir.
« 1870 yilinda Eimer tarafindan saptanmis,

1881 yilinda Schneider tarafindan Cyclospora cinsi olarak

isimlendirilmis,
- IIk kez 1985 yilinda Peru’da bir hastadan izole edilmistir.

* 1902 yilinda, Schaudinn tarafindan tanimlanmistir.



Outbreaks

1st documented U.S. outbreak (Chicago)

Waterborne outbreak (Pokhara, Nepal)

Multiple foodborne
outbreaks in North
America linked to various
types of fresh produce

Other occurrences
‘77 1st 3 documented cases of infection with "undescribed coccidian™ diagnosed in
‘78 Papua New Guinea
‘79
‘80
‘81
‘82
‘83 1st documented cases in Haili ("Big Crypto”), in patients with AIDS
‘84
‘85 1st documented case in Peru ("Cryptosporidium muris-like object”)
‘86 1st documented U.S, cases, in 4 travelers returning from Haiti and Mexico
‘87
‘88
‘89 1st documented cases in Nepal, in 55 foreigners
‘90
‘91 Name “cyanobacterium-like or coccidian-like body (CLB)” used

‘92
‘93 Organism confirmed to be a coccidian parasite
‘94 Name Cyclospora cayetanensis proposed

‘95 Trimethoprim-sulfamethoxazole shown to be effective

‘96 Phylogenetic relationship to Eimeria species shown
‘97
‘08
‘99




- Giinumuze kadar surungen, kostebek, bocekler ve
kemiricilerden izole edilmis 17 farkh Cyclospora turu
saptanmistir.

- Insan C. cayetanensis'in tek konagi olarak bilinmektedir.

 Cevre ve hayvan modellerinde bunu
destekler niteliktedir.

- Ozellikle , bu
organizmanin ozelliklerine yonelik U E1ET
yapilabilmesi icin olusturmaktadir.



MORFOLOJI, BIYOLOJI VE HAYAT DONGUSU

- Hayat dongusu tam olarak aydinlatilamamistir.

- Ishalli kisilerin diskisinda gériilen Cyclospora ookistleri 8-
10 um capinda ve dir.

* 115 nm kalinhginda bulunmaktadir. Bu cift
kath duvarin dis duvari 65 nm kalinhginda ve piuruzii, ic
duvari ise 50 nm kalinhiginda ve duzgiin yapidadir.






* D, DIC mikroskopisinde sporlanmamis Cyclospora ookistini

gostermekte

« E, Cyclospora ookist duvarinin otofloresan goriintisini

gostermekte
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Bacteria Virus

* Giardia lamblia kisti (uzunluklar1 8-19 ym arasinda degisir ve ortalamalari 11-12 um
arasinda, Cyclospora cayetanensis oocystl (8-10 pm) ve
oocyst’l (ortalama boyutlar, 4,5 pm- 5 ym arasindadir). Burada gosterilen Cyclospora
oocyst’l tamamen sporludur yani her biri 2 sporozoit iceren (toplam 4 enfektif tinite) 2 i¢
sporokist bulundurmaktadar. iken
Cyclospora oocyst'leri ¢cevreye atildiktan giinler-haftalar sonra sporlasip enfektif hale

agelir.



, ortalama 4x6 pym buyuklugunde olup ovoid,
iki sporokist icermektedir.

 Her sporokistinde ise iki sporozoit bulunmaktadirr.

Diski ile atildiklarinda olgunlasmamis olan C.
cayatanensis ookistlerinin laboratuvar kosullarinda 22-
32 °C'de 7 ile 15 gun icerisinde sporlanmalarini
tamamliadikian bildirilmistir.



 Enfektif ookistler \V/ alinir.

* Ookistler ekskiste olur ve sporozoitier salinir.

* Spororzoitler, ozellikle de
enfekte eder.

- Aseksiiel cogalma ile “ Tip-1 Merontlar (8-12 Merozoit
iceren)” ve “Tip-2 Merontlar (4 Merozoit iceren)” olusur.

* Sonra (Mikrogametosit ve Makrogametosit)
farklhilasarak seksuel donem baslar.



- Mikrogametosit, makrogametositi ’u olusturur.

- Sonra olusan ookistler, sporsuz bir sekilde digki ile atilr.
- Taze digki ile atilan ookistler, sporlanmadigi icin enfektif degildir.

 Direkt fekal oral bulasin mumkin olmamasi, bu paraziti
Cryptosporidium gibi diger koksidian parazitlerden ayran en
onemli ozelligidir.

- Seksiiel ve aseksiel donemlerin insanda gerceklesmesi,
Cyclospora’nin -
dolayisi ile

destekiemektedir.
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BULASMASI VE BULAS YOLLARI

- Enfeksiyonun diski yoluyla insandan insana direkt olarak veya
tuketilmeden kisa bir siire once enfekte taze diski ile kontamine

olmus besin veya su yolu ile bulasmasi olasi degildir.

- Bulasin olabilmesi icin enfekte konagin diskisi ile atilan ookistlerin
uygun cevre kosullarinda sporlanmasini tamamlamasi

gerekmektedir.

- Bugiin icin besinlerin ve suyun Cyclospora ile nasil kontamine

oldugu bilinmemektedir.



- Bu enfeksiyonun bulasma ve yayilmasinin kontamine su ve

gidalaria olabilecegi bildirilmistir.

- ABD ve Kanada'dan ithal edilen : 3
gibi meyvelerin, taze feslegen ve yesil salata

urunlerinin titkketilmesi ile enfeksiyonun bulastig: bildirilmistir.

*«1995 ile 2000 willann arasinda 50'ye vyakin salginin
Cuatemala’'dan ithal edilen

saptanmistir.



* Cyclospora'nin su yoluyla gecirgenligi, s6z konusu kaynak suyun
kirlenebilme olasiligina ve varsa su aritmasinin oocistleri oldiirme

va da ortadan kaldirma olasiligina baglidayr.
* Sulamada veya sebzelerin islenmesi icin kullanilan suyun
Cyclospora ookistleri igerdigi bildirilmistir.

» Ornegin, Tram ve ark. % 11.8 (34/288 6rnek) pazar suyunun ve bitki
orneklerinin ve % 8.4 (24/281 ornek) c¢iftlik orneklerinin Cyclospora

icin pozitif oldugunu bulmustur.



* Oocyst'ler incelenen tarlada yetisen tum ot gesitlerinden izole
edilmistir (feslegen, kisnis, marul, mercankosk ve Vietnam

nanesi).

* Cyclospora kontaminasyonu yagisli mevsimden once (Kasim-
Nisan) gozlenmis, (Mayis-Ekim)

[lginctir ki, aymi donemde (Mayis-Ekin)
vapilan hastane temelli bir surveyans calismasinda hicgbir

insan vakasi tespit edilmemistir.



* Atik sularda Cyclospora da tespit edilmistir.

* Cyclospora’nin muhtemel bulasma kaynaklarindan biri,
pestisitlerin uygulanmasi i¢in Kkirli su kullanimindan

kaynaklanabilir.



KLINIK

neden oldugu hastaligin belirtileri, eriskin

« Cyclospora'nin
s %52'sinde yavas yavas

hastalarin %68'inde

meydana gelmekte ve
ortaya cikabilmektedir.

- Cyclospora enfeksiyonlarinda klinik belirtiler konagin yasina,
bagisiklhik sistemine ve enfeksiyon dozuna bagh olarak degisebilir.

- Semptomatik enfeksiyonlarda; kulucka donemi ortalama 1 hafta (1
ile 11 guin) olarak belirtilmektedir.



- Ozellikle ince bagirsagin jujenum kismina yerlesen Cyclospora' nin
en karakteristik belirtisi, sik tekrarlayan, sikhikla kilo kaybhi ile
iliskili giinde yaklasik 6-7 kez sulu ishal olarak bildirilmistir.

* Diyarenin saptanmistir.

- Bunun yani sira hafif ates, halsizlik, istahsizhk, kusma, kas agrisi
ve bariz kilo kaybi gorulur.

Cyclospora enfeksiyonunun
daha yaygin olarak gorulmektedir.



IMMUNITE
* Hiicresel bagisiklik (T lenfositler), Cyclospora

cayetanensis'in neden oldugu ishalin patojenik siirecinde yer

alir.

 Cyclospora cayetanensis enfeksiyonununda, bagisiklik
reaksiyonunun azalmasi CD3 + ve CD4 + hiicrelerinin

azalmasi ile ortaya ¢iktigi belirtilmistir.



* Siklosporiasiste Thl vyaniti koruyucu iken Th2 vyaniti
baskilayicidir ve patolojik degisikliklere veya koruyucu

bagisiklik yaniti1 kesmeye neden olabilmektedir.

* Salgilanan vyiksek IgA titreleri, kronik siklosporiasis

enfeksiyonu olan AIDS hastalarinda anlamli1 bulunmustur.



TANI

 Cyclospora enfeksiyonun tanisi , duodenum aspirasyon
sivisi veya biyopsi orneklerinde aside direncli boyalaria

boyanan ookistlerin 1Stk mikroskobu ile saptanmasi esasina
CEVERIGELC(EL I

 Ookistler, direk taze preparatlarda faz kontrast veya isik
mikroskobu ile saptanabilmektedir.

- U.V floresan mikroskobisiyle diskinin direkt bakisinda
Cyclospora ookistlerinin

Cryptosporidium'dan olmaktadir.






 Cryptosporidium parvumun ookistleri 4-6 um iken, C.
cayetanensis'inkiler 8-10 um capindadir.

« C. cayetanensis’in ookistleri;

* 450-490 nm ultraviyole i1siginda -yesil
« 330-365 nm'de
« 550 nm'de ise otofloresan vermektedir.
 Cyclospora ookistlerinin otofloresan verme ozelligi

Cryptosporidium'dan olmaktadir.



10 um - K

Fig. 1.1 Cyclospora oocysts. (a) Nomarski microscopy of sporulated (sp) and unsporulated (usp)
oocysts: (b) autofluorescence; (c¢) acid fast stained oocysts




.
Cryptosporidium parvum

° B_
Cyclospora cayetanensis (3
boyanmamis oocist ve 1
oocyst asit-fast boyali).

Isospora

* Alttaki fotograflar safranin

boyal1 coccidia
preparatlarini ayni sirada

gostermelktedir.



TEDAVI

* Peru, Haiti ve Nepal'de yapilan bircok calismada, trimetoprim
sulfametoksazol (TMP-SMX) in secilecek ilk ilac oldugu yonundedir.
Bagisiklik sistemi saglam bireylerde, giinde iki kez 800mg SMX, 160mg
TMP (cocuklarda, iic gun sire ile, gunde iki kez -

) ile 7 gunlik tedavi suresi sonunda hem belirtilerin ortadan

kalktigi, hem de ookist atiliminin durdugu saptanmistir.

ise ayni doz TMP-SMX'in 10 giin
uygulanmasi ve sonrasinda ayni doz ile haftada uc kez tedavinin devami

onerilmektedir.



The Prevalence of Cyclospora cayetanensis
and Cryptosporidium spp. in Turkish patients infected
with HIV-1
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Tevhide Ziver” and Yasar Ali Oner?
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Abstract

Opportunistic infections such as cryptosporidiosis and cyclosporiasis are commonly encountered in patients with acquired im-
munodeficiency syndrome (AIDS). We investigated the existence of opportunistic protozoans that significantly affect the qual-
ity of life in HIV-1 infected patients using conventional and molecular methods. The study group comprised 115 HIV-1 positive
patients. In the identification of Cyclospora cavetanensis and Cryptosporidium, the formol-ether precipitation method was used
and smears were evaluated in optical microscope by staining modified Ziehl-Neelsen (ZN). The primers and probes used for
PCR were Heat shock protein 70 for C. cayetanensis and the oocysts wall protein for Cryptosporidium spp.. Cyelospora and
Cryptosporidium spp. oocysts were detected in one and two patients, respectively, by staining, whereas we detected C. cayveta-
nensis in three patients out of{ 115 (2.6%) by PCR, and Cryptosporidium spp. in a further three patients (2.6%). C. cayetensis
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Simultaneous Molecular Detection of Cryptosporidium
and Cyclospora from Raw Vegetables in Korea

Seobo Sim', Jua Won', Jae-Whan Kim', Kyungjin Kim', Woo-Yoon Park?, Jae-Ran Yu'*
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Abstract: Cryptosporidium and Cyclospora are well-known coccidian protozoa that can cause waterborne and food-
borne diarrheal ilinesses. There have been a few reports regarding contamination in different vegetables with Cryptospo-
ridium, but no data are available regarding the sources of Cyclospora infections in Korea. In the present study, we collect-
ed 6 kinds of vegetables (perilla leaves, winter-grown cabbages, chives, sprouts, blueberries, and cherry tomatoes) from
July 2014 to June 2015, and investigated contamination by these 2 protozoa using multiplex quantitative real-time PCR.
Among 404 vegetables, Cryptosporidium and Cyclospora were detected in 31 (7.7%) and 5 (1.2%) samples, respectively.
In addition, Cryptosporidium was isolated from all 6 kinds of vegetables, whereas Cyclospora was detected in 4 kinds of
vegetables (except perilla leaves and chives). Cryptosporidium (17.8%) and Cyclospora (2.9%) had the highest detection
rates in chives and winter-grown cabbages, respectively. Cryptosporidium was detected all year long; however, Cyclospo-
ra was detected only from October to January. In 2 samples (sprout and bluebemy), both Cryptosporidium and Cyclospo-
ra were detected. Further investigations using Tagl restriction enzyme fragmentation and nested PCR confirmed Crypto-
sporidium parvum and Cyclospora cayetanensis, respectively. In conclusion, we detected C. cayetanensis in vegetables
for the first time in Korea. This suggests that screening should be employed to prevent these protozoal infections in Ko-
rea.

Key words: Cryptosporidium parvum, Cyclospora caystanensis, vegetable, real-time PCR, Korea




Cyclospora cayetanensis infections among diarrheal outpatients
in Shanghai: a retrospective case study
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Abstract Cyclospora cayetanensis is a foodborne and waterborne pathogen that causes endemic and epidemic
human diarrhea worldwide. A few epidemiological studies regarding C. cayetanensis infections in China have been
conducted. During 2013, a total of 291 stool specimens were collected from patients with diarrhea at a hospital in
urban Shanghai. C. cayetanensis was not detected in any of the stool specimens by traditional microscopy, whereas
five stool specimens (1.72%, 5/291) were positive by PCR. These positive cases confirmed by molecular technology
were all in the adult group (mean age 27.8 vears; 2.94%, 5/170) with watery diarrhea. Marked infection occurred
in the rainy season of May and July. Sequence and phvlogenetic analyses of the partial 18S rRNA genes of C.
cayetanensis isolated showed intra-species diversity of this parasite. This study showed, for the first time, that C.
cayetanensis is a pathogen in outpatients with diarrhea in Shanghai, albeit at a low level. However, the
transmission dynamics of this parasite in these patients remain uncertain.

Keywords Cyclospora cavetanensis; outpatients with diarrhea; stool specimens; 18S rRNA gene
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Chronic Diarrhea in a Traveler:
Cyclosporiasis
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A 27-year-old woman presented to a travel medicine clinic (;;/’<:= D ,
with 4 weeks of diarrhea. Her stool was watery with no mucus ‘ o . 2N, )
or blood, and she had more than 5 bowel movements per day. b6, ) T\ Ly 2 v

She also complained of severe fatigue, nausea, anorexia, oc- Q' S -9, : :
casional mid-belly cramps, and bloating sensation. She denied A . < : 1
any history of fever, headache, vomiting, lightheadedness, ' /a2yt ;
recent weight changes, or urinary symptoms. She had never Pl 5 . a‘. T : \ L\ Q’;
experienced prolonged diarrhea in the past. She had been trav- ' 5 !

elling around Nepal for the past 4 months. She was initially
treated at a primary care center with antibiotics for bacteri-
al diarrhea, followed by antiprotozoal suspecting giardiasis,
but her diarrhea persisted. On examination, her vital signs were
stable. On examination, bowel sound was hyperactive and belly
nontender without hepatosplenomegaly. Microscopic exam-
ination of the fresh stool sample revealed Cyclospora oocysts it from Cryptosporidium oocysts. Cyclospora oocysts are

P P C * a 1T * 1

Figure Unsporulated Cyclospora oocyst seen under microscop-
ic examination (arrow). Unsporulated oocysts are uniformly
spheroidal with a bilayer cell lining and granular cytoplasm.
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Detection of Cryptosporidium parvum W)

and Cyclospora cayetanensis infections
among people living in a slum area
in Kathmandu valley, Nepal

Bt

Balkrishna Bhattachan'<", Jeevan Bahadhur Sherchand?, Sarmila Tandukar?, Bhim Gopal Dhoubhadel?,
L eesa Gauchan® and Ganesh Rai'

Abstract

Objective: The aim of this study is to determine the prevalence of Cyclospora cayetanensis and Cryptosporidium par-
vum infections among people living a slum in Kathmandu valley, Nepal.

Results: Ten different parasites were detected in the stool samples; the prevalence of any parasite was in 27.1%
(71/262). The prevalence of C cayetanensis and C. parvum were 14.1% (10/71) and 5.6% (4/71), respectively. This study
showed high prevalence of intestinal parasitic infections along with the coccidian parasites in the slum area of Kath-
mandu Valley.

—

Keywords: Cryptosporidium, Cyclospora, Infections, Slum, Kathmandu, Nepal




Table 2 Parasites detected in stool samples of the people
living in Thapathali slum, Kathmandu

Parasites Prevalence, N = 262 (%)

Giardia lamblia 20 (7.6)
Entamoeba coli 11 (4.2)
Entamoeba histolytica 10 (3.8)

Cyclospora cayetanensis 10 {3.8}|

Ascaris lumbricoides 8 (3.1)
Cryptosporidium parvum 4 (1.5)
Hymenolepsis nana 4 (1.5)
Trichuris trichiura 2 (0.8)
Sarcosystis hominis 1 (0.4)
Hymenolepis diminuta 1 (0.4)
Any one of parasites 71(27.1)
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The prevalence of Cyclospora cayatenensis in
patients with gastrointestinal system complaints

SUMMARY
Objective: In our study, the prevalence of Cyclospora cayatenensis was investigated molecularly in patients with
gastrointestinal complaints.
Method: Seventy patients with gastrointestinal system complaints were included in the study. Nested PCR was applied
to all samples taken from patients.
Results: In this study, 70 stool samples taken from the patients with gastrointestinal system complaints and sent to the
parasitology laboratory of Ordu University Faculty of Medicine were examined molecularly for Cyvclospora
cayatenensis and of the 70 samples, 25 (35.7%) were found to be positive.
Conclusions: The high rates determined from the patient samples and the environmental samples with the studies
suggest that this parasite may be the cause of an epidemic in the future. Especially diarrhea patients, water and food
samples should be evaluated in terms of coccidian protozoa like Cyclospora.
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