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Giris- Genel Bilgiler

» Toksoplazmoz, Toxoplasma gondii adli protozoon parazit tarafindan
olusturulan kozmopolit bir enfeksiyon hastaligidir

» Son konagi kedigiller (Felidae) ailesinin tyeleridir
» Ozgiillik gozetmeden, tim sicak kanli canlilar1 enfekte edebilir

» Parazitlik yaptig1 konaklarinda intraselluler yerlesmektedir




» Yasam dongusunde uc farkli formu bulunmaktadir
» Kedigillerin bagirsak epitel hiicrelerinde olusan ookist formu

» Ara konaklarin cesitli dokularinda latent halde kalan ve doku kisti
olusturan bradizoit formu

» Ara konaklarda aktif olarak cogalan takizoit formu













Dense granule Golgi body

Rough endoplasmic

reticulum < \

1 icrcname
“
\ Caonoid
—— N

Apicoplast

Mitochondrian

conoid

apical
- ‘\complex

BTSN, o preconoidal &
.1,_5 polar rings

plasma
membrane

inner membrane
subpellicular MT complex (IMC)



vV v v Vv Vv

Apikompleksan parazitlere 6zgu olan organellere sahiptir
Roptriler

Mikronemler

Dens graniiller (Yogun graniiller)

Bu organellere ait olan protein yapida salgilar, antijen gorevi gorup
konak hucre invazyonunda rol oynamaktadir
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T.gondii’nin tanimlanmis 950’nin Ustunde susu bulunmaktadir
Bu suslar farkli cografi dagilimlara ve karakterlere sahiptir

Uc farkli genotipte simflandirilmislardir

Sinmiflandirmaya girmeyenler atipik veya son donemlerde tip IV olarak
adlandinlmislardir

Lk ¢ tipe giren suslar daha sik Avrasya ve Kuzey Amerika’da
bulunurken , atipik olanlar ise daha cok Guney Amerika’da
bulunmaktadir



» Genotiplerin onemi aralarindaki virulans farkliliklarindan
kaynaklanmaktadir

» Tip I suslar virulanken, tip Il ve tip Il suslar avirulan olarak kabul
edilir ve latent halde kalip, doku kisti olusturmaya meyillidir
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Bulasma Yollan

» Konaklarina uc¢ farkli formuyla da bulasabilmektedir

» En sik insanlarin tuketime sunulan et ve et urunlerinde bulunan doku
kistlerinin ¢ig veya az pismis olarak alinmasiyla bulasmaktadir
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Sporlanmis ookistlerin dogrudan alinmasi veya kontamine olan
gidalarin suyun tuketilmesiyle

Nadir olarak takizoitlerin alinmasiyla bulas meydana gelmektedir




Toxoplasma gondii seropozitiflik oranlan yuksek olan paraziter
hastaliklardan birisidir

Bulasma yollarina bakildiginda, diinyada yaygin goriilen bir parazit
olmasina ragmen prevalans degerlerinin farkli cografyalarda

birbirlerinden farkli bulunmasin da pek cok faktoriin rol oynadigi
anlasilmalidir




» Ulkemizden ornekler

Ankara Universitesi Tip Fakiiltesi Tibbi Parazitoloji Bilim Dal
Laboratuvarinda 1997-2007 Yillar1 Arasinda Yapilan
Sabin-Feldman Test Sonucglarimin Degerlendirilmesi

Exvaluation of Sabin-Feldman Test Results of Ankara Universitv Medical F

Parasitology Laborarory Berween 19972007

Gilay Aral Akarsu, Kerem Yaman, Cigdem Gungdr, Kirsat Altintas

Arkara Universitesi Tip Fakiiltosi, Tibbi Parazitoloji Bilirm Dal, Ankara, Tarkiye




Tablo 1. Yillara ve cinsiyete gore SFT sonuclan
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il Cinsiyet Pozitif Negatif Toplam
ornekler ornekler
(%) (%)
1997 K 41 (71.93) 16 (28.07) 57
E 7 (50) 7 (50) 14
1998 K 72 (43.64) 93 (56.28) 165
E 23 (64.86) 14 (35.14) 37
1999 K 34 (44.74) 42 (55.26) 76
E 5 (27.78) 13 (72.22) 18
2000 K 14 (38.89) 22 (61.11) 36
E 3 (25) 2 (75) 12
2001 K 11 (36.67) 19 (63.33) 30
E 4 (23.53) 13 (76.47) 17
2002 K ? (36) 16 (64) 25
E 2 (20) 8 (80) 10
2003 K 9 (47.37) 10 (52.63) 19
E 5 (50) 5 (50) 10
2004 K 15 (53.57) 13 (46.43) 28
E 8 (42.11) 11 (57.89) 19
2005 K 20 (58.82) 14 (41.18) 34
E 6 (46.15) 7 (53.85) 13
2006 K 12 (50) 12 (50) 24
- 3 (30) 7 (70) 10
2007 K 13(72.22) 5 (27.78) 18
E 2 (28.57) 5 (71.43) 7
Toplam K 250 (48.82) | 262 (51.18) 512
E &8 (40.96) 98 (59.04) 166
K+E 318 (46.90) | 360 (53.10) 678




Cig Koftenin Yaygin Tiiketildigi Sanlrfa Ilinde
Kadinlarda Toxoplasma gondii Seroprevalans:

Fikret TEKAY' Erdal OZBEK-

]f}anlnnﬁ Kadin Hastaliklan ve Dogum Hastanes:, Mikrobiyolojt Laboratuvan, Sanlmirfa,
“Dicle Universitesi Tip Fakiiltes1, Mikrobiyolojt Anabilim Dali. Divarbaksr. Tirkiye



Tablo 1. Chemuhminescence Imnmnoassay yontem ile saptanan
Toxapiasma gondii Ighd ve Iz aAnhkorlarmm dagilmm

(1=2.586)  IgM(+)(%) IsM()(%)  Toplam

IeG (+) (%)  75(%29) 1723 (%666) 1798 (%60.5)
IeG (-) (%) 3(%0.1) 785 (%304) 788 (%30.5)
Toplam 78 (%3.00 2508 (%97.0)  2.586 (%6100




Mugla Sitki Kogman Universitesi Eg'itim ve Arastirma Hastanesi
h]ll\l‘ﬂbl‘i{ﬂl[}}l Laboratuvart’nda 2012-2013 Yillar Arasmda Calisilan
I oxoplasma Serolojik Test Sonuclarmin Retrospekuf Olarak

Degerlendirilmesi

The Retrospective Analysis of Toxoplasma Serology Results from Mugla Sitki Kogman

Unwversity Traiming and Research Hospital between 2012 and 2013

Funda Sankur', Seniz Ayturan', Erdogan Malatyal#, Burak Ekrem Citil®, Hatice Ertabaklar?,
Sema Ertug®

"Mudla Sitki Kogman Universitesi EGitim ve Aragtirma Hastanesi, Mikrobiyoloji Laboratuvan, Mugla, Tirkiye
*Adnan Menderes Universitesi Tip Fakiiltesi, Tibbi Parazitoloji Anabilim Dali, Aydin, Tarkiye
*Mudla Sitkr Kogman Universitesi Tip Fakiltesi, Tibbi Mikrobiyoloji Anabilim Dali, Mudla, Tiirkiye




Tablo 1. Cinsiyete, yas gruplanna, yillara ve bélimlere gdre anti- Toxoplasma lQG seropozitifliginin dederlendiriimesi

Pozitif MNegatif Toplam
Cinsiyet n Yo n Yo n v i
Erkek 16 17.6 75 82 4 F1 0,583
Kadin 138 21 518 79 456
Yas gruplan
<16 4 2.5 38 20,5 42
16-24 29 18,8 125 81,2 154
2534 70 18,2 32 817 382 18,567
35-49 a7 27 100 /3 137
=49 14 43,8 18 56,3 32
Donem
2012 55 229 185 771 240 1,144
2013 99 19.5 408 80,5 507
Ba&liim
Dahili 43 245 194 755 257
Cerrahi 3 15 17 85 20 3,800
Kadin hastaliklan ve dogum’ 88 18,7 3az 81,3 470
Toplam 154 206 593 794 747
'Risk grubu oldudu igin aynca degerlendirilmigtir.




Tablo 2. Cinsiyete, yas gruplanna, yillara ve boliimlere gore anti- Toxoplasma IgM seropozitifliginin degerlendirilmesi

Pozitif Megatif Toplam

Cinsiyet n Yo n Yo n

Erkek 2 2 9 28 101

Kadin 25 2.5 o84 975 1011
Yas gruplan

<16 0 a 44 100 44

146-24 11 4,3 242 25,7 253

25-34 13 2,2 574 @78 587

35-49 3 1.6 190 98,4 193

=49 0 (0 35 100 35
Donem

2012 8 28 275 972 283

2013 19 23 2810 Q77 829
Bolim

Diahili 14 5,1 258 949 272

Cerrahi 0 O 17 100 17
Kadin hastaliklan ve dogum’ 13 1.6 810 8.4 823
Toplam 27 2.4 1085 97 .6 1112
1Risk grubu oldugu icin aynica degerendirilmistir




Kilis Devlet Hastanesi Kadin Dogum Poliklinigine Basvuran

Dogurgan Cagdaki Kadinlarda 7oxoplasma gondii Seropozitifligine

Etki Eden Risk Fakt6rlerinin Arastirilmas:
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Tablo 1. Hastalann sosyo-demogrofik dzellilerine gére Toxoplasma- IgG ve Igh sonuclanmim dagilimu

IgG Ighi
Pozitif MNegatif Pozitif MNegatif
Dremografik Demografik Alt| Hasta Sayisi | Yizde Hasta Sayisi | Yiizde | Hasta Sayisi | Yizde | Hasta Sayisi | Yizde
Gzellik Ozellik () (26) () (35) (n) (%5) (n) (36)
Medeni Durum | Evli 188 &3,.3 10< 36,7 13 4.4 284 F5.6
Bekar 1 &40 l 36,0 ] 0 25 100,0
as Gruplamn 15-1%9 14 A&, 7 156 53.3 1 3.3 29 ol
20-24 a0 51,0 48 49,0 3 3.1 25 el
25-29 52 55,8 27 342 & ) 73 2.4
30-324 37 &2.7 27 373 1 1,7 5B 78,3
35-39 21 20,8 o 192 ] 0 24 100,0
40-44 20 100,0 0 O 1 5.0 19 25,0
45-4%9 10 100,0 0 O 1 10,0 "? 20,0
Selir Dururmu Iy 30 &0,0 20 40,0 4 8.0 44 2.0
Orta 123 53,1 72 359 8 4.1 187 75,9
Diisik 32 &6, 7 15 333 0 0 48 100,0
ok Diagik 1 &5,5 10 34,5 1 3.4 28 P, &
Egitimn Durumu | Yok 29 853 o 14,7 3 8.8 21 1.2
kokul e &3.8 55 36,2 4 2.4 148 7.4
Cirtaokul 38 57,6 28 424 & 2.1 &0 20,9
Lise 21 53,8 18 44,2 0 0 39 100,0
Universite 19 51,3 12 38,7 0 0 31 100,0
IgG: immunoglobulin G, Igh:immunoglobulim kA
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[nvest iration of ; }.' ysitvity of Joroplasma sondi m Abant [zze [}_ avsal Unavers

Fducational Research “l

, Miicahit Cakmak® ©, Hayriye Orallar’ @,

Sule Aydin Tirkoglu' ®, Seyda Karabdrk? ©
Kerem Yaman® ©, Erol Ayaz® ©

\Abant lzzet Baysal Universitesi Tip Fakltesi, Néroloji Anabilim Dali, Boly, Tiirkiye

*Abarnt Izzet Baysal Universitesi Tip Fakiltesi, Tibbi Mikrobiyoloji Anabilim Dali, Bolu, Tirkiye
*Abant lzzet Baysal Universitesi, Deney Hayvanlan Uygulama ve Aragtirma Merkezi, Bolu, Tiirkiye
‘Abarnt Izzet Baysal Universitesi, Ziraat ve Doda Bilimleri Fakiittesi, Bolu, Tirkiye

*Abant |zzet Baysal Universitesi Tip Fakiiltesi, Tibbi Parazitoloji Anabilim Dali, Bolu, Tirkiye



Tablo 2. Tetkik istenen olqulann antikor varliginin cinsiyete gdre dagilimi

lgG Negatif Pozitif lgM Negatif Pozitif
Erkek (n=4&0) 333 (kl24) 127 (%27 6) Erkek (n=314) 204 (%98,1) 10(%19
Kadin (n=3514) 2756 (%77.6) 718 (%204) Kadin (n=12998) | 12846 (%98.8) 152 (%12)
Bebek (n=-74) a6 (%75,7) 18(%24.3) Bebek (n=93) 93 (7100) (0
Toplam (n=4048) J85 (%78,7) 863 (%21,3) Toplam (n=13605) | 13443 (%98 8) 162 (%!1,2)
Toplam Negatif Pozitif Grayzone
IgG n=4079 %18 Hl %08
lgM n=13671 %98 %1.2 %05




Tablo 5. Mdrolaji klinigine basvuran 1gls ve Igh pozitif
hastalann basvuru sikayetleri ve yas ortalamasi

Naroloji n=478
IgG 130 (9%27) Yas ighl 4 Megatif 248
Mean(=55) (o=0,8) (e F2,8)
MNoOropsikiyvatrik 22 {(x15) n—1T yas: 18
bulgular n—14
(Lenc inme-vaskilit A5 (=100
n—55
AF+Inme Nn—25 72 {12
MNorodejenaratif S (=)
Hastahkiar n—13
Epilepsi n—14 45 {(x=18) N—3 yas:bs
[3-T)
Trigeminal Mewralji AF (2 3)
ry—:di
AIDPF m—3 5T {(=11)




Investigation of Anti- Toxoplasma gondii Antibodies in Water Buflaloes

(Bubalus bubalis) in Samsun and Afyon Provinces

e < P = Lty BRSNS L e STt vy el (SN ] A R w '|I :
Samsun ve Afvon vorelenindekas Mandalarda (Bubalus bub:

ok i PR ) SRl
Antikorlarmin Arastirilmast

Yunus Emre Beyhan', Cahit Babiir', Oktay Yilmaz®

'National Reference Laboratory of Parasitology, Institution of Public Health, Ankara, Turkey
‘Department of Obstetrics and Gynecology, Faculty of Veterinary Medicine, Afyon Kocatepe University, Afyon, Turkey



Table 2. Sabin-Feldman Dye Test (SFDT) resulis with provinces and titers

Titers
Provinces 1:16 | 1:64 | 1:256 |1:1024 |Negative |Total
Samsun A5 9 Fi 2 11 B84
Afyon 24 12 Z 1 5 45

Total &0 41 g 3 16 131




Ankara Yoresindeki Kedilerde 2016 Yilinda Sabin-
Feldman Dye Testi (SEDT) ile Anti-Toxoplasma
gondii Antikorlarinin Aragtirilmasi

Investigation of Anti-Toxoplasma gondii Antibodies in Cats Using Sabin-
Feldman Dye Test in Ankara in 2016

© Banucicek Yiicesan', @ Cahit Babiir’, © Nafiye Ko¢’, @ Figen Sezen®, ® Selcuk Kili¢!, @ Yitksel Giirtiz*
'Halk Saghg1 Genel Mudarlugu, Mikrobiyoloji Referans Laboratuvarlan ve Biyolojik Urtinler Dairesi Baskanhg
Ulusal Parazitoloji Referans Laboratuvar, Ankara, Turkiye

"Ankara Universitesi Veteriner Fakaltesi, Parazitoloji Anabilim Dal, Ankara, Tarkiye

Halk Saghg Genel Mudarlugn, Saghk Tehditleri, Erken Uyan ve Cevap Dairesi Baskanhg, Ankara , Tarkiye
‘Ege Universitesi Tip Fakultesi, Parazitolofi Anabilim Dah, [zmir, Torkiye
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Continuous Decline of Toxoplasma
gondii Seroprevalence in Hospital: A
1997-2014 Longitudinal Study in
Paris, France

Nicolas Guigue?, Lucie Léonz, Samia Hamane!, Maud Gits-Muselli', Yann Le Stratz,
Alexandre Alanio'* and Stéphane Bretagne'**

' Lshoratoire de Parasitologis-Mycologis, AP-HP Groupe Hospitaliar Saint-Lowis, Laniboisiérs, Femand-Widal, Paris, Francs,
? Santd Fublique France, French National Public Health Agency, Saint-Maurice, France, * Université Paris Diderof, Sorbonng
Pariz Cité, Paris, France



TABLE 1 | Proveonca of an-Toxopisma gonci anibocies ) by year and s

Year 997 1908 1999 2000 2000 2002 2003 2004 2005 2006 2007 208 2009 2010

Maepanents(h) %8 TM T4 6% 67 [N 6% 6 M 08 662 /B 681 &0 74 70 M
Prvabncal®] 610 EO6 689 T4 664 G44 63T 625 B02 624 M7 GO0 A 612 BB 82 2
emabpatients(\) 639 66 G0 M1 66 61 G 54 M o 44 48 O3

Provabnce(] 606 B35 G0 627 15 B28 H44 045 M3 W3 MT %5 AT

Alpatienis(N] 1632 130 1342 186 1282 138 11 1210 127 1283 1148 1182 14

Provabnca(®) 645 BBR G50 673 G40 B37T S04 N0 B0 BT 52 56 BA3




Prevalence and Risk Factors of Toxoplasma gondii Infection
among Pregnant Women in Hormozgan Province, South of Iran

Seyedeh Zahra KHADEMI ™, *Fatemeh GHAFFARIFAR ', ABDOLHOSSEIN Dalimi ’,
Parivash DAVOODIAN *, Amir ABDOLI **

1. Department of Parasttology, Faculty of Meducal Sciences, Tarbiat Modares Unersaty, Tebran, Iran
2. Department of Biology, Payam Noor Unrersity, Tebran, Iran
3. Infections and Trapical Disease Research Center, Hormoggan Health Insnrute, Hormozgan Unmersity of Medical Sciences, Ban-
dar Abbas, Iran
4. Debartment of Parasology and Mycology, School of Medhcrne, Jahrom Unmversity of Medscal Sciences, [abrom, Iran
5. Zoomsis Research Cemter, Jabrom Unversity of Medical Sciences, [abrom, Iran



Table L: T. pond serological findings 1n pregnant women 1n 3 cities of Hormozgan province, southern Iran

City Bandar Abbas  Minab Haji Abad Bastak Qeshm  Total (%)
NI (N=) () (N=)(8)  (N=0) () (N=H) (%)

IpG positive #6(24.2 10(2) b(13) 13(32.3) BR0)  100027.8)

IeM Positive 0 (2.5 12 12,3 00 30,3




HIV/AIDS Hastalarinda 70 ap[mﬁm gondzi 1gG Ser oprﬂ alanst

nlasma gondji lgG Seroprevalence in Patients with HIV/AID:

Sevtap Senoglu @, Zuhal Yesilbag @, Ozlem Altuntas Aydin @, Hayat Kumbasar
Karaosmanoglu @, Kadriye Kart Yasar ©

Bakirkdy Dr. Sadi Konuk Egitim ve Aragtirma Hastanesi, Enfeksiyon Hastaliklan ve Klinik Mikrobiyolo, Istanbul, Tiirkiye
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Tablo 3. HIV/AIDS hastalannda Diinya'da farkli cografi bélgelerde yapilmis T. gondii seropazitifligini gdsteren calismalar

Calisma Sehir, Ulke Hasta sayisi Tami metodu | Seroprevalans
Nissapatorn et al (3}, 2007 Kuala Lumpur, Malaysia 493 Serum, ELISA %43 85
Altuntas Aydin et al. (10, 2010 lstanbul, Tiirkiye 164 Serum, ELISA %5200
Uneke et al, (15), 2005 Jos, Nigeria 219 Serum, ELISA %38 8
Lago et al. (16), 2009 Rio Grande do Sul, Brazil 168 HIV enfekte gebe Serum, ELISA %720
Daryani et al. (17), 2011 Sari, Iran b2 Serum, ELISA %774
Machala et al. (18), 2009 Prague, Czech Republic b26 CFT* %322
Millogo et al. (19), 2000 Burkino Faso, France 1828 Serumn, ELISA %254
Calismamizda Istanbul, Tiirkiye 614 Serum, ELISA %435
CFT; Complement Fixation Test




Tan1 Yontemleri

» Toksoplazmoz tanis1 dogrudan veya dolayli tani olabilir

» Cogunlukla dolayli olan serolojik yontemler kullanilmaktadir
» ELISA

» IFA

» [HA

» Altin standart olan Sabin Feldman boya testi



» Sabin Feldman boya testinde canli parazit gerektirdiginden dolay1
sayilli merkezde uygulanmaktadir

» Kompleman antikor birlesmesini takiben membranlar hasarlanan
parazitlerin metilen mavisi ile boyanmalari ilkesine dayanmaktadir

» Laboratuvarda konfokal mikroskop varsa metilen mavisi kullanmadan,
parlak gorunum canli parazit- mat gorunum olu parazit seklinde de
uygulanabilir




» Direk yontemler ise PCR temelli molekuler yontemler ve BOS, amniyon
s1vis1 gibi orneklerde ya da biyopsilerde etkenin kendisinin
gozlenmesidir



Klinik Belirtiler

» Toksoplazmoz bagisiklik sistemi saglikli calisan bireylerde siklikla
asemptomatik seyreder

» Bu noktada parazitin susu, alinan parazit yuku ve bulasan form da
onem tasimaktadir

» Toksoplazmozu klinik anlamda iki tabloya ayirabiliriz
» Dogumsal (konjenital) toksoplazmoz

» Edinsel tokosplazmoz
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Gebelikte trimestir ilerledikce, parazitin bulasma olasilig1 artar ancak
meydana getirecegi klinik tablo ciddiyeti azalir

Konjenital toksoplazmozun klasik uc¢ belirtisi vardir
intraserebral kalsifikasyon
Hidrosefali

Korioretinit
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Edinsel toksoplazmoz, konak cogunlukla herhangi bir belirti gostermez
Ozgiil olmayan ve soguk alginligin1 andirir

Servikal LAP gorulebilir

Enfeksiyoz mononukleoza benzeyen tablo olusabilir

Nadir olarak poliadenopatili form soz konusu olabilir



Etken parazit baz1 dokulara tropizm gosterir
MSS dokulan

Goz

Gebelerde plasenta

Kalp kasi
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Bazi norolojik rahatsizliklarin alt yapisinda T.gondii olduguna dair
calismalar vardir

Epilepsi
Sizofreni
Alzheimer

Parkinson
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Tedayvi

» Toksoplazmozda her seropozitif olguda, antimikrobiyal tedavi
uygulanmamaktadir

» Gerekli oldugu takdirde uygulanacak, antimikrobiyal tedavi
protokollerini U¢ gruba ayirabiliriz

» Immunkompetan olgularda tedavi
» Immunsuppresif olgularda tedavi

» Gebelerde ve yenidoganda tedavi




: e
Pyrimethamine
Sulfanamide

Trimethoprim

Azithirormycin
Clindamycin
Spirarmscin
Clarithirorrmwcin
Arovaquone

Dapsona

Target
Falic acikd symthesis, dihwdrofolate reductase {C)

Folic acikd synthesis, dibvd roptercate synthetase (Ch
Folic acikd symthesis, dihyd rofolate reductase [Ch
Protein translatiaon, 235 rBENA (AP

Fratein translatiom, 235 rENA (AP
Pratein translation, 235 rBNA {AP)

Proteln translatiom, 235 rEMNA {(AP)
Mitochondrial electron transport, cytochrome bc 1l complex (i)

Follc ackd synithesis, did ropteroate synthetase (C




TABLE 1 Treatment of toxoplasmosis in immunocompetent patients®

Regimenf

Comments

Pyrimethamine (100 mg daily for 1 or 2 days
and then 25-50 mg daily) plus
sulfadiazine (1g every 6 h [g6h]} plus
folinic acid (10-20 mg daily)

Pyrimethamine plus folinic acid {dosing as
described above) plus clindamycin (300

mg q&h)
TMP-5MX (5/25-10/50 mg/kg/day in divided

doses)

Atovagquone (1,500 mg twice daily) =
pyrimethamine plus folinic acid (dosing as
described abowve)

Pyrimethamine plus folinic acid {dosing as
described above) plus azithromycin (250
500 mg daily“)

Intravitreal clindamycin (1 mg) plus
dexamethasone (400 pg)

Blood counts, creatinine, and liver function
should be monitored regularly

Adequate hydration should be ensured to
prevent renal damage from crystalluria

Blood counts should be monitored regularly

Chndamycin may cause diarrhea, including
Clostridium difficile infection

Blood counts, creatinine, and liver function
should be monitored regularly

Adequate hydration should be ensured to
prevent renal damage from crystalluria

Blood counts and liver function should be
monitored regularly

Atovaquone should be taken with a high-fat
diet

Bloed counts should be monitored regularly

Azithromycin may cause hearing problems
and a prolonged QT mterval

Only for ocular toxoplasmosis; may need to
be repeated 1 or 2 times if response is
suboptimal




TABLE 2 Treatment of toxoplasmosis in immunocompromised patients

Induction therapy

Maintenance therapy

Comments

For those with body wt of =60 kg,
pyrimethamine (200 mg once and then
75 mg daily) plus sulfadiazine (1.5 g
q6h} plus folinic aad (10-50 mg daily)

For those with body wt of <60 kg,
pyrimethamine (200 mg once and then
50 mg daily) plus sulfadiazine {1 g g&h)
plus folinic acid (10-50 mg daily)

Pyrimethamine plus folinic acid (dosing as
described above) plus clindamycin (600
mg g6&h}

TMP-5MX (10/50 mg/kg/days in divided
doses)

Atovaguone (1,500 mg twice daily) =
pyrnimethamine plus folinic acid (dosing
as described above)

Atovaguone plus sulfadiazine (dosing as
described abowve)

Pyrimethamine plus folinic acid (dosing as
described above) plus azithromycin®
(1,000 mg daily)

Pynmethamine (50 mg daily) plus sulfadiazine (1 g
q6h) plus folinic acid (10-25 mg daily)

Pyrimethamine {25 mg daily) plus sulfadiazine (0.5
g g6&h) plus folinic acid (T0-25 mg daily)

Pynmethamine plus folinic acid (dosing
as descnbed abowve) plus cindamycin
{600 mg q8h)

TMP-5MX {5/25 ma'kg/day in divided doses)

Atovaguone (750-1,500 mg twice daily) =
pyrimethamine plus folinic acid {dosing as
described abowe)

Atovaguone plus sulfadiazine {dosing as described
above)

Pyrimethamine plus azithromycin not
recommended due to a high relapse rate; one of
the above regimens should be used instead

Blood counts, creatinine, and liver function
should be monitored regularly

Adequate hydration should be ensured to
prevent renal damage from crystalluna

Blood counts, creatinine, and liver function
should be monitored regularly

Adequate hydration should be ensured to
prevent renal damage from crystalluna

Blood counts should be monitored regularly

Clindamycin may cause diarrhea, including
Clostridium difficile infection

Blood counts, creatinine, and liver function
should be monitored regularly

Adequate hydration should be ensured to
prevent renal damage from crystallunia

Blood counts and liver function should be
monitored regularly

Atovaquone suspension should be taken
with a high-fat diet to optimize
bicavailability

Blood counts, creatinine, and liver function
should be monitored regularly

Atovaquone suspension should be taken
with a high-fat diet to optimize
bicavailability

Blood counts should be monitored regularly

Azithromycin may cause hearing problems
and a prolonged QT interval




TABLE 2 Treatment of acute toxoplasmosis in pregnant women and newborns

Infection stage

Regimen

Comments

Matemal infection at <14 weeks
of gestation, no fetal infection

Matemal infection at =14 weeks
of gestation®

Congenital infection in newborns

Spiramycin {1 g [3 million units] every 8 h until
delivery)

Pyrimethamine (100 mg daily for 2 days and then 50
mg daily) plus sulfadiazine (1 g g8h [body wt of
<80 kg] or 1 g g6h [body wt of =80 kg]) plus folinic
acid (10-20 mg daily pending fetal USG and
amniocentesis)

If fetus is confirmed to be infected (abnormal LSG
and/or positive amniotic fluid PCR), continue
pyrnmethamine plus sulfadiazine plus folinic acid
until delivery

If fetus is not infected (e.g., negative US5 and amniotic
fluid PCR), pyrimethamine plus sulfadiazine plus
folinic acid may be switched to spiramycin

Alternatively, pyrimethamine plus sulfadiazine plus
folinic acid can be continued until delivery or
alternated with spiramycin on a monthly basis

Pyrimethamine {1 mag/kg g12h for 2 days and then 1
mg/kg/day for 2-6 mo and then 1 mg/kg/day 3
times a week) plus sulfadiazine (30 mg'ka gl1zh)
plus folinic acid {10 mg 3 times a week)

Spiramycin is not effective for treating
established fetal infection and
hence should be used only for
prevention of wvertical transmission

Amniocentesis and fetal ultrasound
should be performed when feasible
to rule out fetal infection

Pyrimethamine is teratogenic and
should not be used in early

pregnancy

Serial fetal USG and amniotic fluid
PCR should be performed at 18
weeks of gestation

Treatment should be started as soon
as feasible after birth and
continued for at least 1 year

9Thie 14-week outoff pericd for starting pyrimethamine and sulfzdiazine in pregnant women may vary in different countries.




Table 1 Summary of in vitro smdies that evaluated the anti- Toxopilasma activity of drugsicompounds apains tissue cysts

Mo, Dmg Strain Cell/medium Culture Ewaluation Mlain results Effectivity Ref

1 Compoumnd 566080 ME4D R P 24 and Inoculation “*"into mice None of the mice were infected with cysts Effective (Araujo et al.

72 h (1) 1991)

2 Arprinocid-MN-oxide, ME49 P 24 and Inoculation into mice (IP) The most active compounds against the cvst fonm were Effective (Husk mson-Mark
azithromycin and the T2 h arprinocid-N-ox ide, azithronmycin, and by drox yna pht hog uinone etal. 1991)
hevedro sovm ap hithyoou irso- S CED
ne SGHCEO

3 Hydrosxynaphthogquinone ME4S RPMI 3or Inoculation into mice (1P} Loss of viability of the cvsts Effectwve {Huskinson-Mark
SR 6 da- etal. 1991)

Vs
-+ CAMP MAEA4D Perttoneal 1. 3.5, [3H}-Uracld uptake assay CAMP and PYR: the mumber of pseudocysts were decreased but  Effective (Chot etal. 1994}
PYR MACIo- and and Giemsa stain the size was not chanpged. MTX: no effect was noted Effective
WTX phages 10 Ineffective
days
5 Monensin PLE. T6 K Wero Gor Immuno fluorescence Significant cytological alerations of the monensin-treated Effective (Couzinet et al.
48 h assay, electron bradyzoites were seen. Mice inoculated with cysts were treated & 20080
microscopy, and or 4% h; no antibodies and no cysts were recovered from their
inoculation into mice brains

L5 PHMNOG alone and EGS DMEM 24 or Inoculation into mice (IP) Infectivity of bradvzoites treated with PHNOW®G alone or combined Effective (Ferreira et al.
combined with 4% h with sulfadiazine was imhibited after in vitro incubation 2005
sulfadiazin

T Tetrapeptde FR235222 PRLI HFF 24, 48, Immunofluorescence 100% altered cysts 24 h after meamment with the lowest Effectve (Maubon et al.

and assay (IFA) concentration (30 nM) of FR235222 20100
T2 h

4 Mew mnaphthoguinones EGS DMEM 24 and Inoculation into mice (IP) In vitro incubation with QUI-6, QLUI-11, and lirodenine inhibited Effectiwve (Ferreira et al.
(OUL-11, QUL-6, and 48 h the mfectivity of the bradyzoites. None of the surviving animals 2012)

QL-5) and liriodenine had detectable cysts in the brain

ke Spiramycin ME49 Wero E6 cells | week Counting the number of  Spiramycin reduced the numbers of cysts 44 and 42 %, Effective (Chew etal. 2012)
coadministered with Cysts Coadministration of drugs reduced the numbers of cysts (68 and
metronidazole S8% reductions)

10 Atowvaguone and RH LLC-MEZ 24 or Indirect Atovaguone and 3-bromopynovate in combimation led to fewer Atovagquone, (de Lima et al.
S-bromopyruvate 48 h, immunoflucrescent parasite-infected cells with no evidence of cystogenesis effective 2015)

or assays
6 da-
VE
11 Guanabenz PRLI HFF 32 h Stained with Diff-Chuick 4 and 15% of cysts were abnormal in the guanabens and salubrinal Effective (Benmerzouga et
and evaluated by light al. 2015)
IMICTOSC Oy

12 Tanshimene [IA and PLE/DLUCICS HFF 3 days  Dual-Glo luciferase assay Both compounds reduced the bradyvzoite mumber Effective (Murata et al.
hydroxyzine 2017)

13 Avreobhasidin A and PELI HFF 3 days EDsy determination Auvreobasidin A demonstrated slightly higher efficacy (ED s, 2-51. Effective (Algaisi et al.
compound 20 pgmly than compound 20 (EDsg 374, pgiml) 2017

IF intraperitoneal, PYR pyrimethamine, MUY methotrexate, PENOG 2-hy drox y-3-( | “propen-3-phenyl - 1 4-naphthoquinone




Toxoplasma gondii’den korunmak icin tuketime sunulan gidalarda ve
suda cesitli islemlerin uygulanmasi tercih edilmekte ve etkenin
biyolojik dongusunun kirilmasi icin cesitli as1 adaylan arastirilmaktadir

Gunumuzde ticari olarak satilan tek toksoplazmoz asis1 Toxovax adli
attenue 548 susundan elde edilen asidir




Animal model
BALB/c, C57BL/6 mice Acute and chronic infection

MIC1-3 RH 20 tachyzoites Swiss OF1 mice Acute, chronic, and congenial infection  [78]

OMPDC RH, Pru 10" tachyzoites C57BL/6 mice Acute and chronic infection [79,80]
AMAT 10° tachyzoites BALB/c, C57BL/6, CD-1mice  Acute and chronic infection [81]
PTS 5 x 10 tachyzoites  C57BL/6 mice Acute and chronic infection [82]
GRA17 Kunming mice Acuts, chronic, and congenial infection (8]
5 x 10° tachyzoltes  Kunming mice Acute, chronic, and congenttal infection ~ [84]
10° tachyzoites Sheep Congenital infection [85]
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Table 2. Summary of effects of thermal methods o inactivaton of . gondii and its infectous forms.

Type of methods Termperaturs{s) [("C] Tirmee iy hd ay) Ktain finding Raf.
Heatimg 50 25 min Sporulation of Toxopks sria oocysts inhibited. [65]
50 3D rmin Infectivity of sporulated cooysts disappears. [65]
55 30 rmin Tiksuwe oysts are destroyed. [&=5]
58 3D arin Mo evidence of paradtes in infected murine brains. (&7
5B 15 mmin Sufficient to inactivate all ococysts, &7
&1 345 Nin Tissue cysts were generally rendersed nomviable. 751
&0 o V00D 1 imin Mo viable T. gondi infectw: stages isolated from [F&]
meat sampies.
&3 30 rmin T. gondii tachyroites RH strain die in pasteurnzed milk. [F7]
5 1 h Heat reatment like boiling water can inactivate T [FE&]
gondli oocysts.
Coolkdng &3, 71, B2 = Beef, lamb amd weal roasts ard steaks showld bhe [Z27]
cocked to at keast 63°C Pork grounsd meat and
willd game thould be cooked to 717 before eating.
Whaole poultry should be cooked o E2°C in the
thigh to ensare doneness
o7 - Tiszwe cysts in meat are killed by heating meat [s1]
thirouwg ot
50 T h Heating inactivates tissue cysts. (73]
&7 DT — 9 min Kills tismue cysts inm meat . [F5]
[ - Heating meat throughout to reach a temperature is [ 8]
suffscient to Kill cysts in meat
Freering and low temperaturs =1Z2.37 112 day Mormriable T. gondi tissue cysts in pork upon freezing. [&1]
-0 1—2 day Tissue Cysts stored at —20°C could infection after 24 [&1]
arnd 48 h of storage.
—21 T W2 h After T 1/2 h of exposure to —2T% many cysls sesm [&Z]
to lose their infectivity.
—1D or —2D 3 day Freezing of mweat at —10°C for 3 davs or at —20°C for [F6]
2 days kilked parasite and cysts could mot recower.
-7 4 day Inactivation of T gondi tissuse oysts was achieved by [&2]
freering at 7L for 4 days.
-0 21 day Spordlated ococysts were inactivated by freezFing. [&2]
— 0 2 dawy Freeming for 2 days at —30°C was suffcent to [FZ]
inactivate parasite.
=F5 535 day Expernments with meat from pigs fed with T. gondd [E3]
infected muice showed that all meat samples were
rermenssd noin -infec tiows.
—F—=12 4 day Farasites in meat from exparimeantally infeced pigs [E2]
did mot sarvisee.
—20 3 day Tempearature and time reguired to mactivate isolated =]

s e Dy sts.




Table 3. Summary of effects of nonthermal methods to inactivation of T. gondii and its infectious forms.

Tvpe of
methods Experimental Conditicns Main fmﬁu_;
High ADD or 300 MPa to 30, &0, or 90 sec Mo mice inoculated with tissue cysts exposed to 400 or 300 MPa became
Pressure infected.
Frocessing 340 MPa to 1 min Use of HPF at 34D MPa for 60 sec required to render oocysts spot inoculated on [ 1]
raspberries non-infectious Tor mice
550 MPa, 480 MPa, 400 MPa or 340 MPa T gondi oocysts in HESS {withowt caldum or magnesium) or distilled water [1D5]
to 1 min treated with HPP at 550, 480, 400 or 340 MPa for &0 sec were rendered
noninfectious for mice.
lonizing Gamma (70 krad) Use of 70 kad gamma radiation was minimum effective dose for frech pork. [23]
Irradiation Garmma (40 krad) I. gondi in tizue oysts kilked by exposure 1o 40 krad of gamma irradiation. 23]
Gamma (50 krad or morg) Tizsue cysts iradiated with 40 krad were infectious when inoculated in mice, but [F07]
when iradiated with 50 krad or more tissue oysts were not detected.
Gamima (70 krad or 100 kad) Tissue cysts in murine brains and edible pig fesh iradiated with 30 and 50 krad [ 1aDE]
doses were not effective whereas imadiation with 70 or 100 krad did not
infect cats or mice in bioassay.
Garmma (20 krad) Iradiation treatments at doses as low a2 20 krad effectively inactivated T. gondi [109]
oooysts on bluebernry surfaces with minimal impact on texture, colorn, or
anthoomnin content of treated berries.
Gamma (&0 krad and 45 krad] The minimal effective do= for Chinese NT strain and the Amernican ME4% and [@5]
T5-2 strains of T gondii cysts in mouse and pig tesuss was &0 krad. The
infectivity for mice of NT strain bradyzoites irmadiated at 45 krad decreased
10,000-fold.
Ultraviolet {>20 mJ/cm’) A 4-log inactivation of the ocooyst/sporozoite infectivity was obtained for UV [110]
fluence.
Ultraviolet #4 mu/em” and 10 mlfom?) The results from the animal bioascay show that 1- and 3-log 10 inadivation wa [24]
achieved with 4 mlfom” UV and 10 mliom® low-pressure UV, respectively.
Ultraviolet (40 md/fom’) A 2-log 10 reduction of T. gondi oocyst infectivity was achieved at 40 md/em®™.  [111,112]
Utr aviolet (=500 mifom?) Inactivation of T. gondi oocysts occurred with exposure to pulsed and [113]
continuous UV radiation, as evidenced by mouse bioasay. Even at > 500 md/
om’, some pooysts retained their viability.
Ultraviolet {1 min UV exposure) Using T min UV light at 368904 lfcm’/sec powers for a total energy exposure, [5]

tachyzoites were unable to replicate in vitro or produce parasite oysts in vivo
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3.5% NaCl, 25 mg/kg nitrate, and 3mg/ The last curing salt concentration of 3.9% Nall, 25 mgkag nitrate and 3 mg/kg

kg nitrite; 14 moniths nitrite for a duration of curing of 14 months inactivated T. gondii

2.5% of sodium nitrite 14 daws About 2.5% of initial amount of sodium nitrite was effective for killing 7. gondi
optein 14 days

7% nitrates, 4% nitrites, sodium The viability of T gondir was higher in hams cured for 9 months compared to

ascarbate, and sodium chloride; those cured for 12 months.
9-12 months
2.0% Nall or 1.4% or higher lactate- The injection of 20% NaCl or 1.4% or higher lactate-based salt solutions into
based saht solutions; § h pork loins containing infective tissue cysts within 8 h prevented transmission
of T. gondil

salt and sugar for &4 h at 4°C; smoking at  Curing of lamb meat with it and sugar for 64 h at 4°C or smoking salt-injected

SCto4-28h meat at temperatures not exceeding 50°C for 24 to 28 h was effective for
killing T. gond

6% Nall; 4-20°C; 3-56 days In various time intervals and all temperatures examined, tissue cysts were killed
in 6% Nall solution.

2.0 and 2.5% of slt; 48 hours Pig sawsage expaimentally inoculated with T gondd showed that salt in
concentrations of 2.0 and 2.5% inactivated the parasite within 48 h of onset
of curing.

3% table walt 3-7 days About 3% table salt after 3-7 days killed T. gondi tissue oysts,

2.5 and 3.0%, Nalland 0.5% nitrite; 1-8  The cysts lost their infectivity in concentrations of 2.5 and 3.0% Nad after | day.

day Nad plus 0.5% nitrite had a gronger effect on T. gondii cysts than comman

table salt

[114]
[115]

[1186]

[103]

[110]

[101]

[117]

[118]
[119]




Table 4. Effect of some disinfectants on T. gondi' Oocysts.

Disinfections Concentration Treatment time (min‘h'day]l Effective Rel
Formalin 10 48 hr MNa [127]
Sulfuric acid +dichromate 63 7% 30 min Mo [&6]
Bhanol +acetic acd Q5/5% 1 hr No |&5]
Q5/5% 24 hr Yes
Ammonium hydrodde 50 10 mmiin Ma [55]
5.0 30 miin Yes
Sodivm hyporchlornte (Pures) &.0% 24 hr Nao [55]
Sodium lauryl sulfate 0. 1% 24 hr Mo [&6]
Cetyl trimathy] am msaonium 0. 1% 24 hr Ma |&6]
Twean B0 0. 1% 24 hr Mo [&6]
Ammonia, ligquid 5.5% 1 hr Na (78]
5.5% 3 hr Yes
Timcture of iodine i = 10 imiin Ma [7E]
2ire 3 hr Yes
T 10 min Yes
Aldesol (contains berzalkchoniumchloride, ghutaraldehyde and gloxal) 3I3% 24 hr No 2o
Tincture of hibisept (contains chiorhexidine gluconate in ethanol) - 24 hr No [v29]
bosan-G (contains sodium dichloroizicyanurate-dibydrate in granulate) 02% 24 hr No [129]
Lomasept 1% 1 hir No 21}
3hr Yes
Neo Kurshasol 5% 24 hr No [121]
Paracetic acd 5% 458 hr Yes [121]
Sodium chloride +potasium or sodium lactate 2% and =1.4% respectivily 14 days at 4°C WL [103]
Chiorination of water 100 mafL 24 hr No [125]
Czone treatment of water & mgfl 12 min No [125]
Crone treatment of water 9.4 mgsL 20 miin No




Table 5. In vitro and in vivo studies on anti-toxoplasmaosis effecs of herbal medicine.
Plants and essential

oils Concentration Resuht Retf
Saturefa khuzestanica 0.2 and 0.3ml'kg Mortality rate of infected mice was 8 days alter oral administration of EO at 0.2 and [133]
essential oil 03 ml'kg.
Bunium perdoum 005 and 0.1 mL%g Potential of Boiss EO for production of new preventive agent against toxoplasmosis. [134]
{Boiss) Essential Ol
Zingiber officinale 500 pafmil GE/FY (fraction 1 obtained from GE} induced anti-T. gondii effects inactivating [135]
{Ginger} extract apoptotic proteins in infected host cells through the direct inhibition of T. gondi
and has antipar asitic properties which inhibited inflammatory cytokine secretion in
vivo.
Myristica Fragrans 2445 pg/mL In vitro anti-T. gondil &say, oil extract caused significant inhibition with ECSO of [136]
Houtt. Essential Oil 2445 pg/ml.
Thymus brousoneti 20 pg/animal orally Total absence of intracerebral oysts in mice who received EQ of thyme, which appear  [131]
Boiss essential oil to block appearance of osts No abnormality observed in control mice who
received the EOQ of thyme.
Psidium guajava L. 394 + D39 pg/ml In vitro anti-T. gondi assay showed that guava lzaf ED showed promising EC of [137]
essential oil 354 + 039 pg/ml, as compared to the standard drug dindamycin
(EC50 = 624 + 053 pg/mL.
Curcuma longa water 100 and 200 ma/kg/day Most effective stract was Cwrcuma bngo ethanol extract which showed a 986 and  [138]
extracts 99.2% inhibition of growth of T. gondi tachyzoites in 100 and 200 doses,

respec tively, compared to control.
Curcumin from the 129 + 05puMand 383 £  Curcumin at the tested doses inhibited the enzymatic activity of recombinant TgGlo1  [139]

plant Curcume bbnga 09 uM amplified from T. gondi cDNA and parasitic propagation of in vitro cultured T.
gondii, Ki and IC50 ware 129 £ 05 pM and 38.3 = 09 pM, respectively.
M. stiva oil (NSO} PYR (12.5mg/kg) and NSO NS0 4PYR combination markedly improved the antioxdant capacdity of T. gondi [132]
+Pyrimethamine {5 ml'kg} body weight'day infected mice compared to infected untreated controk. In total, combination of
{FYR) M50 and PYR had synergistic effect in treatment of toxoplasmosis.




