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Epidemiologija i znaļaj parazitarnih infekcija

Principi pravilnog skupljanja, transporta i obrade uzoraka za 

parazitoloġku dijagnostiku

Reagensi, bojenja i mediji u parazitologiji



Paraziti

Å Parazit  -organizam ļiji ģivot u potpunosti ovisi o drugom ģivom biĺu 
(domaĺinu)

Å Parazitizam -bioloġka asocijacija u kojoj parazit ima koristi, a domaĺin 
biva iskoriġten

Å Obligatni parazit -za odrģanje ģivota mora biti uvijek u kontaktu sa 
svojim domaĺinom

Å Slobodno-ģivuĺi parazit  -moģe postojati i samostalno 

Bogitsh BJ, Carter CE, Oeltmann TN. Human Parasitology. 3. izd. Burlington: Elsevier; 2005. 



Paraziti

Å Domaĺin - konaļni ili prijelazni 

Å Konaļni domaĺin -spolno razmnoģavanje parazita, najrazvijeniji oblik 

parazita 

Å Prijelazni domaĺin - nespolni ili larvalni oblici parazita

Å Neki paraziti za svoj kompletni razvoj trebaju jednog, a neki i viġe 

prijelaznih domaĺina

Bogitsh BJ, Carter CE, Oeltmann TN. Human Parasitology. 3. izd. Burlington: Elsevier; 2005. 



Paraziti

Jednostaniļni

ÅProtozoi

ÅMikrosporidije 

Viġestaniļni

Helminti - crvi

ÅValjkasti crvi

ÅPlosnati crvi 

 metilji i 

 trakavice

Ļlankonoġci



Humana parazitologija

Å 200 vrsta helminta

Å 80 vrsta jednostaniļnih parazita

Å Artropoda - ?

Bogitsh BJ, Carter CE, Oeltmann TN. Human Parasitology. 3. izd. Burlington: Elsevier; 2005. 



Ģivotni ciklus



Uļestalost 

Askarioza 1,38 milijardi

Trihurioza 1 milijarda

Ankilostomoza i nekatoroza 1,25 milijardi

Strongiloidoza 100 milijuna

Tenioza 60 milijuna

Amebijaza 50 milijuna

Kriptosporidioza 10 % proljeva infektivne etiologije

World Health Organisation. Parasitic diseases. WHO Weekly Epidemiologic Record 2017;72:97-100.



World Health Organisation. WHO Weekly Epidemiologic Record 2025.



Prijenos preko kontaminirane vode



Prijenos preko kontaminirane vode



Prijenos preko kontaminirane vode



Prijenos preko kontaminirane vode



Prijenos preko kontaminirane hrane



Prijenos preko ļlankonoġca



Direktni kontakt



STI infekcije



STI infekcije





Skupljanje uzoraka, transport i obrada

ÅRutinska parazitoloġka dijagnostika ï procedure za 
detekciju parazita u kliniļkim uzorcima na osnovi 
morfoloġkih kriterija

ÅSvjetlosni mikroskop ï mikroskopija nativnih, 
koncentriranih ili obojenih preparata

ÅKultivacija, detekcija antigena, detekcija nukleinske 
kiseline, elektronska mikroskopija, seroloġka dijagnostika



ÅJedan od najznaļajnijih preduvjeta za toļnu i pouzdanu 

dijagnostiku ï adekvatno sakupljen, obraĽen i pregledan 

uzorak

ÅUzorak ï ģivotni ciklus parazita!!!

ÅLaboratorij ï striktni kriteriji za prijem i odbijanje uzoraka

ÅUzorci ï potencijalno infektivni ï mjere predostroģnosti

Skupljanje uzoraka, transport i obrada



Stolica

ÅBarijeva kaġa, mineralno ulje, bizmut, 

antibiotici, antimalarijski ljekovi ï do 

nekoliko tjedana stolica negativna!

ÅUpozorenje: ñPojedini antibiotici 

(metronidazol, tetraciklini) mogu 

utjecati na detekciju parazita iz uzorka 

stoliceò

ÅPosudica ï ļista, ġirokog grla, 

adekvatnog poklopca, bez vode ili 

urina

Skupljanje uzoraka, transport i obrada



Stolica

ÅUzorak ï ime i prezime, identifikacijski broj, ime lijeļnika, 

datum i vrijeme skupljanja uzorka

ÅUputnica ï naziv pretrage koja se traģi, epidemioloġki 

podaci (putovanja)

Skupljanje uzoraka, transport i obrada



Skupljanje uzoraka, transport i obrada
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Stolica 

Å Preporuke

Å Serija od tri uzorka stolice

Å Svaki drugi dan, ne viġe od 10 
dana

Å Ne svaki dan!!!

Å Nakon terapije

Å Tri uzorka stolice

Å 1-2 tjedna nakon zavrġetka 
terapije kod infekcije protistima, 
3-4 tjedana nakon zavrġetka 
terapije helmintnih infekcija 

Skupljanje uzoraka, transport i obrada



Stolica 

ÅSvjeģa stolica, proljevasta stolica ï trofozoiti

ÅPregled unutar pola sata

ÅJaja, liļinke, kokcidije, mikrosporidije ï nisu jako osjetljivi 

ï pregled unutar jednog dana - friģider

ÅPrimjena fiksativa

ÅDetekcija antigena ï pregled unutar 24 sata, ledenica 

spremanje viġe od jednog dana

Skupljanje uzoraka, transport i obrada



Stolica

ÅFiksativi

ÅĻuvanje morfologije parazita i sprjeļavanje daljnjeg 
razvoja jaja i liļinki

ÅDirektno stavljanje stolice u boļicu sa fiksativom ili 
naknadno doljevanje fiksativa

ÅAdekvatno mjeġanje

Å Interferencija ï detekcija antigena, molekularne metode

Skupljanje uzoraka, transport i obrada



Stolica - fiksativi

ÅFormalin ï 5, 10 %

ÅNeutralni puferirani formalin

ÅZagrijani formalin 60 stupnjeva ï Taenia

ÅSAF

ÅShaudinn

ÅPVA

 

Skupljanje uzoraka, transport i obrada



Krv

ÅPlasmodium, Babesia, 
Trypanosoma, Leishmania, 
Toxoplasma, mikrofilarije

ÅPuna krv, buffy coat, koncentrati, 
krvni razmazi, gusta kap

ÅRazmaz, gusta kap ï svjeģa krv, 
krv s antikoagulansom (EDTA), 
koncentrati

ÅVrijeme uzimanja krvi!!!

ÅHitne pretrage ï javljanje direktno 
kliniļaru svakog pozitivnog nalaza

Skupljanje uzoraka, transport i obrada



Skupljanje uzoraka, transport i obrada

Krv 

Å Imunodijagnostika - detekcija protutijela

ÅSerum ï spremanje do tjedan dana na +4ęC ili kod 

duģeg spremanja na -20ęC

ÅTransport seruma na temperaturi okoline (putû1 tjedan; 

temperatura okolineû30ęC)

ÅAko je nuģna usporedba dva seruma ï istovremeno 

testiranje oba seruma

ÅTestiranje likvora/oļne vodice + seruma ï uzorci uzeti 

isti dan i testirani isti dan



Ostali uzorci

ÅDuodenalni sok

ÅSputum

ÅBioptati

ÅPunktati

ÅAmnionska tekuĺina

ÅUzorci urogenitalnog sustava

Skupljanje uzoraka, transport i obrada



Reagensi, mediji i bojenja 

ÅKultivacija ïograniļeno primjenljiva u parazitologiji

ÅMikroskopija - nezamjenjiva

ÅNativni preparat ïģivi organizam

ÅPriprema, bojenje preparata, ļuvanje ïreagensi, mediji, 

boje

ÅLaboratorij ïodabir, dobra laboratorijska praksa, trģiġte

ÅToksiļnost (formalin, ģivini spojevi, fenol, ksilen)



Formalin 

ÅĻesta upotreba (ļuvanje, za koncentracijske metode)

ÅDobro ļuva morfologiju jaja, liļinki, cisti, oocisti i spora

ÅDugo ļuvanje moguĺe

Å5% protisti, 10% jaja

Rcp (10%)

ÅFormaldehid 37-40% ..................100 ml

Å0,85% NaCL ili destilirana voda.. 900 ml

Reagensi, mediji i bojenja 



Puferirani formaldehid

ÅZa dugotrajno spremanje i ļuvanje morfologije 

organizama

ÅSadrģi fosfatne soli natrija i kalija 

ÅRcp

ÅNa2HPO4...........................6.1 g

ÅKH2PO...............................0,15 g

Å0,8 g ad 1 L 10% ili 5% formalina

Reagensi, mediji i bojenja 



Merthiolate-jod-formalin (MIF)

ÅFiksacija

ÅBojenje

ÅDvije otopine ï svjeģa otopina

ÅKomercijalno dostupan

Reagensi, mediji i bojenja 



PVA

Å Adheziv ï omoguĺuje stolici da prione za predmetno stakalce ï izrada 

preparata

Schaudinn otopina/fiksativ

Å Sadrģi ģivu, izbjegava se

Sodium acetate-acetic acid-formalin (SAF)

Å Fiksativ, ne sadrģi ģivu

Å Za koncentracijske metode i za pripremu trajno bojenih preparata

Å Komercijalno dostupan

Å Rcp

Natrij acetat..........................................1,5 g

Ledena octena kiselina........................2.0 ml

Formaldehid (37-40%)..........................4.0 ml

Destilirana voda....................................92.0 ml

Reagensi, mediji i bojenja 



Otopina joda  

ÅPriprema preparata ï dodatak nativnom preparatu, 

koncentracijske metode

ÅNespecifiļna boja, diferencija parazita od okolnih 

struktura (ciste, jaja i liļinke zadrģavaju boju i postaju 

svjetlo smeĽi)

ÅNa tamnom, ograniļen rok trajanja (posvijetli stajanjem)

ÅRcp ï 1 kap na stakalce s fecesom, lagano pomjeġati, 

pokrovnica

Reagensi, mediji i bojenja 



Acid fast stain

Å Cryptosporidium, Isospora, 

Cyclospora

Modificirana Ziehel Neelsen 

metoda

Å ñDeblji preparatò, suġenje

Å Metanol fiksacija -1 min

Å Karbol fuksin ï 15-20 min

Å 3% HCL u alkoholu 10-15 sek.

Å Ispiranje vodom

Å Metilensko modrilo ï 3 min

Å Ispiranje vodom

Reagensi, mediji i bojenja 



Acid fast stain

Kinyoun 

Å1-2 kapi uzorka stolice

ÅSuġenje, fiksacija 

metanolom 1 min

ÅKarbol fuksin 5 min

Å50% etanol ispiranje, voda

ÅH2SO4 1%  2 min

ÅMetilensko modrilo 1 min

Å Ispiranje voda  

Reagensi, mediji i bojenja 



Reagensi, mediji i bojenja 

Bojenje krvno tkivnih preparata 

Malarija, mikrofilarije, Leishmania, 

babesia, Trypanosoma

ÅGiemsa, Wright

ÅGiemsa ne sadrģi fiksativ

ÅGiemsa superiornija za gustu 

kap

Postupak ï krvni razmaz

- Metanol ï 1 min

- Otopina Giemse -30-45 min

- Ispiranje vodom



Bojenje krvno tkivnih preparata

ÅBojenje hematoksilinom (Delafield)

ÅMikrofilarije ï bolje prikazuje detalje ovojnice  

Reagensi, mediji i bojenja 



Ģeljezni hematoksilin

Trikrom bojenje

ÅZa protiste probavnog sustava

Modificirani trikrom

ÅZa mikrosporidije 

Reagensi, mediji i bojenja 



Mediji

ÅAcanthamoeba

ÅNaegleria

ÅAmebe probavnog sustava

ÅTrichomonas

ÅLeishmania

ÅTrypanosoma 

Reagensi, mediji i bojenja 



Algoritmi za detekciju i identifikaciju parazita

Dijagnostiļke metode u parazitologiji



Algoritmi za detekciju i identifikaciju parazita

Dijagnostiļke metode u parazitologiji

ÅDijagnostiļke metode

Direktne

ÅMakroskopija

ÅMikroskopija

ÅKultivacija

ÅDetekcija antigena

ÅMolekularna dijagnostika

Indirektne 

ÅSerologija
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Algoritmi za detekciju i identifikaciju parazita

Dijagnostiļke metode u parazitologiji

Å Mikroskopija i danas najļeġĺe 

upotrebljavanija dijagnostiļka 

metoda u parazitologiji ï znanje 

i vjeġtine laboratorijskog osoblja



Algoritmi za detekciju i identifikaciju parazita

Dijagnostiļke metode u parazitologiji

Å Mikroskopija i danas najļeġĺe 

upotrebljavanija dijagnostiļka 

metoda u parazitologiji ï znanje 

i vjeġtine laboratorijskog osoblja

Å Izazov

-putovanja (sluģbena, turistiļka)

-imunodeficijentni pacijenti ïġiri 

dijapazon parazitarnih 

organizama

-migracije radnika, migranata



Mikroskopija - nativni preparat

Å Skrining

Å Procjena gustoĺe parazita, 

pokretljivost parazita

Å Svjeģa stolica, ne iz friģidera, 

stigla u laboratoriju u 

adekvatnom vremenu

Å Nativni preparat posebno vaģan 

za proljevaste stolice

Å 100 i 400 suho poveĺanje 

mikroskopa

Å Rezultat ï preliminaran

Parazitoloġke pretrage stolice



Mikroskopija ï koncentracijske metode

- Sedimentacijske i flotacijske

- Odvajanje fekalnih elemenata od parazita

- Sedimentacijske ï preparat sadrģi viġe debrisa

- Flotacijske ï teģa jajaġca i liļinke ne isplivaju na 

povrġinu, parazitarni elementi infektivni

ÅMIFC

ÅMetoda flotacije s kuhinjskom soli 

ÅMetoda flotacije s otopinom cinkova sulfata

Parazitoloġke pretrage stolice



Mikroskopija ï MIFC (Merthiolate-Iodine-Formaldehyde-Concentration)

Najjednostavnija metoda za izvoĽenje

Å MF OTOPINA ( OTOPINA I )

Tct. Merthiolate 1:1000       200,0 ml

Formaldehid                         25,0 ml

Glicerin                                  5,0 ml

Destilirana voda                 250,0 ml

Å LUGOLOVA OTOPINA ( OTOPINA II ) 

Iodum resublimatum                5.0 g

Kalii iodatum (KJ)                10,0 g

Destilirana voda                  100,0 ml

Otopine ļuvati u smeĽoj staklenoj boci sa ļepom.

Rok trajanja do 1 godine.

+ Eter ili etil acetat

Parazitoloġke pretrage stolice



MIF OTOPINA

Å Pred samu upotrebu izmijeġa se 7,0 ml. otopine I i 0,5 ml otopine II po 

jednoj stolici

Postupak:

Å 1 - 1,5 g svjeģe stolice (veliļine zrna graġka) izmijeġati - homogenizirati 

sa 7 ml MIF otopine u prikladnoj posudici

Å Dobivenu mjeġavinu procijediti kroz jedan sloj gaze u koniļnu epruvetu 

Å Dodati u epruvetu 2,0 ml. etera ( ili etil acetata ), zatvoriti epruvetu 

gumenim ļepom i snaģno protresti 

Å Odļepiti epruvetu i ostaviti da odstoji 2 - 3 minute

Å Centrifugirati 10 min. na 1600 - 2000 okretaja u min.

Å Poslije centrifugiranja mjeġavina u epruveti se razdvoji na ļetiri sloja 

 (eter na povrġini, sloj detritusa, sloj MIF-a, sediment) 

Parazitoloġke pretrage stolice



Å Osloboditi gusti sloj detritusa od stijenki epruvete 
kruģnim pokretom metalnog ili staklenog ġtapiĺa.

Å Brzo ali oprezno dekantirati.

Å Preostali sediment pomijeġati sa malo tekuĺine koja se 
nacijedila po stijenki epruvete nakon dekantacije. 
Jednu kap sedimenta pomoĺu pipete prenijeti na 
predmetno stakalce i staviti pokrovno stakalce veliļine 
20 X 20 mm.

Å Mikroskopirati cijeli preparat pod poveĺanjem objektiva 
40x.

Parazitoloġke pretrage stolice



Komercijalni fekalni koncentratori



Advantages

ÅEnhanced Biosafety:Being enclosed, one-tube systems, they drastically minimize 
user exposure to infectious fecal matter and reduced odor

ÅReduced Risk from Reagents:These kits often allow the use of safer, less 
flammable, or "solvent-free" alternatives to the traditional, dangerous, diethyl ether 
used in manual methods

ÅEfficiency and Speed:They simplify the process of filtration and sedimentation, 
reducing labor-intensive steps and technical errors

ÅHigh Diagnostic Accuracy:Studies indicate they produce clearer sediments with less 
debris than conventional methods, and demonstrate high sensitivity for detecting a 
wide range of parasites, sometimes surpassing the Kato-Katz method

ÅEase of Use:They are often preferred for field studies and in remote laboratories 
because they are simple, self-contained, and facilitate quick testing



Disadvantages

ÅCost:As disposable, single-use kits, they are significantly more expensive than 
conventional "homemade" concentration methods

ÅVariable Sensitivity:While usually good, some studies suggest that in low-intensity 
infections, some commercial kits might exhibit lower sensitivity compared to formal-ethyl 
acetate sedimentation

ÅPotential for Lower Recovery Rates:In some studies, commercial systemsτparticularly 
"solvent-free" kitsτhave shown lower efficiency in recovering certain ova (e.g., Taenia
spp.) compared to traditional methods

ÅSediment Size:Some users report that solvent-free, commercial products can produce a 
larger amount of debris in the final sediment compared to original solvent-based methods











½ƴŀőŀƧƪŀKomercijalni koncentrator Konvencionalna 
metoda

Sigurnost Visoka (zatvoreni sustav) Niska 
(otvoreni sustav, 
aerosol)

Rad Niski (single use) ±ƛǎƻƪƛ όǊǳőƴƛύ

Cijena ±ƛǑŀ bƛȌŀ

Efikasnost Visoka Visoka



Odabir?

ωYour budget and volume of samples
ωAvailable safety equipment
ωThe primary types of parasites you need to detect



Parazitoloġke pretrage stolice

Mikroskopija ï trajno obojeni 
preparati

ÅTrikrom

ÅĢeljezo-hematoksilin

ÅDozvoljavaju pregled i 
uoļavanje detalja 
morfologije parazita pod 
imerzijskim poveĺanje

ÅTrebalo bi pregledati 
minimum 300 vidnih polja

ÅKonaļna determinacija 
parazita



ñAcid fast bojenjeò

ÅProbavne kokcidije

Å300 imerzijskih vidnih polja

Modificirani trikrom

ÅMikrosporidije 

Parazitoloġke pretrage stolice



Å Interpretacija rezultata

ÅPreporuka: izdavanje nalaza svih parazita, kao i 

izdavanje nalaza apatogenih organizama

ÅPraksa nije ujednaļena!!!

Parazitoloġke pretrage stolice



Detekcija antigena

ÅEIA, 
imunokromatografska 
metoda, DFA

ÅG. lamblia

ÅE. histolytica/dispar; E 
histolytica

ÅCryptosporidium sp.

ÅPojedinaļni, kombinirani 
testovi, kazete

Parazitoloġke pretrage stolice



Koprokultura

ÅDiferencijacija infekcija parazitom Ancylostoma, 

Strongyloides, Trichostrongylus

Parazitoloġke pretrage stolice



Parazitoloġke pretrage stolice



Koprokultura

ÅDiferencijacija infekcija parazitom Ancylostoma, 

Strongyloides, Trichostrongylus

ÅKultura na agaru

ÅBaermanova metoda

ÅHarada Mori filter papir metoda

Parazitoloġke pretrage stolice







Å .ŀŜǊƳŀƴƴƻǾŀ ƳŜǘƻŘŀ ǊŀŘƛ ƴŀ ǇǊƛƴŎƛǇǳ ŀƪǘƛǾƴŜ ƳƛƎǊŀŎƛƧŜ ȌƛǾƛƘ ƭŀǊǾŀ ƛȊ 
ǳȊƻǊƪŀ ǎǘƻƭƛŎŜ ǳ Ƴƭŀƪǳ ǾƻŘǳΣ ǳ ƪƻƧƻƧ ƻƴŜ ȊōƻƎ ƴŜƳƻƎǳŏƴƻǎǘƛ ǇƭƛǾŀƴƧŀ ǘƻƴǳ 
na dno. Ova je metoda zlatni standard u parazitologiji za detekciju parazita 
{ǘǊƻƴƎȅƭƻƛŘŜǎ ǎǘŜǊŎƻǊŀƭƛǎ ƧŜǊ ƻƳƻƎǳŏǳƧŜ ǇǊƛƪǳǇƭƧŀƴƧŜ őƛǎǘƛƘ ƛ ƴŜƻǑǘŜŏŜƴƛƘ 
larva bez upotrebe agresivnih kemikalija koje bi ih mogle deformirat

Å ƪƻǊƛǎǘƛ ƪƻƳōƛƴŀŎƛƧǳ ǘƻǇƭƛƴŜΣ ǾƭŀƎŜ ƛ ƎǊŀǾƛǘŀŎƛƧŜ ƪŀƪƻ ōƛ Ǉƻǘŀƪƴǳƻ ȌƛǾŜ 
ǇŀǊŀȊƛǘŜ Řŀ ǎŀƳƛ ƛȊŀŚǳ ƛȊ ǎǘƻƭƛŎŜΦ [ŀǊǾŜ ǇǊƻƭŀȊŜ ƪǊƻȊ ƎŀȊǳ ǳ Ƴƭŀƪǳ ǾƻŘǳΣ 
ƎǳōŜ ǎǇƻǎƻōƴƻǎǘ ƻŘǊȌŀǾŀƴƧŀ ƴŀ ǾƻŘƛ ƛ ǘŀƭƻȌŜ ǎŜ ƴŀ Řƴǳ ŀǇŀǊŀǘŀΣ ƻŘŀƪƭŜ ǎŜ 
jednostavno uzimaju za mikroskopsku dijagnostiku





ÅHarada-Mori metoda je jednostavna i jeftina 
laboratorijska tehnika uzgoja (kulture) koja se 
ƪƻǊƛǎǘƛ Ȋŀ ƻǘƪǊƛǾŀƴƧŜ ƛ ƪƻƴŎŜƴǘǊŀŎƛƧǳ ƭƛőƛƴƪƛ 
parazita u stolici, prvenstveno za Strongyloides 
stercoralis 



1. bŀƴƻǑŜƴƧŜ ǳȊƻǊƪŀ: Oko 0,5 do 1 ƎǊŀƳ ǎǾƧŜȌŜ ǎǘƻƭƛŎŜ ǊŀȊƳŀȌŜ ǎŜ Ǉƻ ǎǊŜŘƛƴƛ ǳǎƪŜ ǘǊŀƪŜ ŦƛƭǘŜǊ 
ǇŀǇƛǊŀΦ YǊŀƧŜǾƛ ǇŀǇƛǊŀ ƻǎǘŀǾƭƧŀƧǳ ǎŜ őƛǎǘƛƳŀ

2. Postavljanje u epruvetuΥ CƛƭǘŜǊ ǇŀǇƛǊ ǎŜ ǳƳŜŏŜ ǳ ŜǇǊǳǾŜǘǳ ǳ ƪƻƧƻƧ ǎŜ ƴŀƭŀȊƛ ƴŜƪƻƭƛƪƻ ƳƛƭƛƭƛǘŀǊŀ 
ŘŜǎǘƛƭƛǊŀƴŜ ƛƭƛ ƻōƛőƴŜ ǾƻŘŜ

3. Kontakt s vodomΥ tŀǇƛǊ ǎŜ ǇƻǎǘŀǾƭƧŀ ǘŀƪƻ Řŀ ƴƧŜƎƻǾ ŘƻƴƧƛΣ ǎǳȌŜƴƛ Řƛƻ ŘƻŘƛǊǳƧŜ Řƴƻ ƛ ǳǊƻƴƧŜƴ ƧŜ 
ǳ ǾƻŘǳΦ ±Ǌƭƻ ƧŜ ǾŀȌƴƻ Řŀ sami razmaz stolice bude iznad razine vode (oko 1-2 cm) kako se 
ǎǘƻƭƛŎŀ ƴŜ ōƛ ƻŘƳŀƘ ƛǎǇǊŀƭŀ ƛ ȊŀƳǳǘƛƭŀ ǘŜƪǳŏƛƴǳ

4. YŀǇƛƭŀǊƴƛ ǳőƛƴŀƪΥ CƛƭǘŜǊ ǇŀǇƛǊ ǳǇƛƧŀ ǾƻŘǳ ǇǊŜƳŀ ƎƻǊŜΦ bŀ ǘŀƧ ƴŀőƛƴ ǊŀȊƳŀȊ ǎǘƻƭƛŎŜ ǎǘŀƭƴƻ ƻǎǘŀƧŜ 
ǾƭŀȌŀƴΣ Ǒǘƻ ǎǘǾŀǊŀ ƛŘŜŀƭƴŜ ǳǾƧŜǘŜ Ȋŀ ǇǊŜȌƛǾƭƧŀǾŀƴƧŜ ƛ ǊŀȊǾƻƧ ǇŀǊŀȊƛǘŀ

5. Inkubacija: Epruveta se zatvara (uz minimalan dotok zraka) i ostavlja na sobnoj temperaturi 
(oko 25ς28 ϲC) kroz 7 do 10 dana

6. aƛƎǊŀŎƛƧŀ ƭƛőƛƴƪƛΥ .ǳŘǳŏƛ Řŀ ƭƛőƛƴƪŜ Strongyloides stercoralis ǳ ǎǘƻƭƛŎƛ ǘǊŀȌŜ ǾƻŘǳ ƛ ǾƭŀƎǳΣ ƻƴŜ 
migriraju s filter papira prema dolje u vodu na dnu epruvete

7. Pregled pod mikroskopomΥ bŀƪƻƴ ȊŀǾǊǑŜǘƪŀ ƛƴƪǳōŀŎƛƧŜΣ ǇƛǇŜǘƻƳ ǎŜ ǳȊƛƳŀ ǎŜŘƛƳŜƴǘ 
όǘŜƪǳŏƛƴŀ ǎ Řƴŀ ŜǇǊǳǾŜǘŜύ ƛ ǇǊƻƳŀǘǊŀ ǎŜ ǇƻŘ ƳƛƪǊƻǎƪƻǇƻƳΦ !ƪƻ ƧŜ ƛƴŦŜƪŎƛƧŀ ǇǊƛǎǳǘƴŀΣ ǳ őƛǎǘƻƧ 
vodi jasno se vide ȌƛǾŜΣ ǇƻƪǊŜǘƴŜ ƭƛőƛƴƪŜ



Pretrage na Enterobius

ÅPerianalni otisak ljepljivom trakom

ÅPrije kupanja, najbolje rano ujutro

ÅPreporuļa se minimum 3, optimum 6 otisaka

ÅAnalni bris



ÅTrichomonas vaginalis

ÅSchistosoma haematobium

ÅMikrosporidije

ÅMikrofilarije

Parazitoloġke pretrage urogenitalnih 

uzoraka



Trichomonas vaginalis

Å Uzorak: vaginalni, cervikalni sekret, uretralni iscjedak, sekret 
prostate, ejakulat, urin (prvi mlaz prvog jutarnjeg urina) 

Å Nativni preparat

Å Pregledati preparat ġto prije

Å Problem: leukociti

Å Detekcija antigena ï IC test

Å Kultivacija ï Diamonds, In Pouch (3-7 dana)

Å PCR

Schistosoma haematobium

Å Uzorak terminalni urin- tijekom mokrenja, kontrakcije mjehura 
istiskuju jajaġca koja su se nakupila u sluznici i stijenci. Zato se 
najveĺa koncentracija jajaġaca izbacuje u samom zavrġetku mikcije

Parazitoloġke pretrage urogenitalnih 

uzoraka



Direktna dijagnostika

ÅPlasmodium

ÅBabesia 

ÅTrypanosoma

ÅLeishmania

ÅMikrofilarije 

ÅSvjeģa krv bez antikoagulansa

ÅKrv sa antikoagulanosm (EDTA)

ÅPreferirana metoda bojenja Giemsa ï nedostatak 
bojenje ovojnica kod mikrofilarija

ÅOprez kod rada s potencijalno visoko infektivnim 
uzorkom!!!

Parazitoloġke pretrage krvi



Krvni razmaz i gusta kap

Å Gusta kap ï veĺa koliļina krvi, veĺa osjetljivost

Å Krvni razmaz ï konaļna determinacija krvnog parazita

Å Malarija- sumnja ï ako je prvi set negativan ï uzimanje uzoraka 

svakih 6-8 sati

Å Preparati ï idealno priprema  unutar 1 sata od uzimanja krvi

Parazitoloġke pretrage krvi



Uzorak

Å¦ȊƛƳŀƴƧŜ ƪŀǇƛƭŀǊƴŜ ƪǊǾƛ ƛȊ ƧŀƎƻŘƛŎŜ ǇǊǎǘŀΣ ǳǑƪŜΣ ǇŜǘŜ ς 
trenutna izrada guste kapi ili razmaza, antigenski test

ÅUzimanje venske krvi  u epruvetu s EDTA  
 (preparati, serologija, molekularna)

ÅHeparin ς ƳƻȌŜ ǳȊǊƻƪƻǾŀǘƛ ǇǊƻƳƧŜƴǳ ƳƻǊŦƻƭƻƎƛƧŜ ǇŀǊŀȊƛǘŀ

ÅHitni transport u laboratorij ςpriprema razmaza i guste kapi 
unutar 1 sat od uzimanja- razvoj seksualnih oblika parazita, 
gubitak granulacija 



Uzorak 

ÅJedan set ςkrvni razmaz + gusta kap ς ŘƻǾƻƭƧŀƴ ǳ ǾŜŏƛƴƛ 
ǎƭǳőŀƧŜǾŀ  

ÅtǊŜǇƻǊǳƪŀ ƳŜŚǳƴŀǊƻŘƴƛƘ ǘƛƧŜƭŀ Ȋŀ ŘƛƧŀƎƴƻǎǘƛƪǳ ƳŀƭŀǊƛƧŜ ς 
optimalno 2 razmaza i 2 guste kapi

ÅKada uzimati? 

Clinical and laboratory standards institute -Svakih 6-8 sati unutar 
3 Řŀƴŀ Řƻƪ ǎŜ ƴŜ ƛǎƪƭƧǳőƛ ƳŀƭŀǊƛƧŀ

CDC ς svakih 12 do 24 sata unutar 3 dana

YǊǾ ǎŜ ƳƻȌŜ ŘǊȌŀǘƛ ǳ ƘƭŀŘƴƧŀƪǳ ŘǳȌŜ ǾǊƛƧŜƳŜ Ȋŀ ƳƻƭŜƪǳƭŀǊƴǳ 
dijagnostiku



Krvni razmaz i gusta kap



Izrada

ÅYƻƭƛőƛƴŜ ƪǊǾƛ

Krvni razmaz 1- 3 mikrolitra

Gusta kap 3-5 mikrolitra

ÅPipeta 

ÅKap iz prsta 50 mikrolitra



Izrada 

ÅKrvni razmaz fiksacija 
alkoholom- 1 minuta

ÅGusta kap ς NE fiksira se

ÅGusta kap 10-20 puta 
osjetljivija od krvnog 
razmaza -10-50 parazita po 
mikrolitru krvi (0.0002-
0,001 % parazitemija)

ÅGusta kap -primarna 
skreening metoda



Izrada 

Å bŀƧőŜǑŏŀ ƎǊŜǑƪŀ ƪƻǊƛǑǘŜƴƧŜ ǇǊŜǾƛǑŜ ƪǊǾƛ

Å 1,5- cm promjer ς Ǝǳǎǘƻŏŀ Řŀ ǎŜ ƪǊƻȊ 
Ǝǳǎǘǳ ƪŀǇ ƳƻƎǳ őƛǘŀǘƛ ƴƻǾƛƴŜ

Å {ǳǑŜƴƧŜ- stavljanje u digestor s protokom 
zraka

Å Bojenje preparataς s otopinom Giemsa pH 
7,2-7,4

Na2HPO4  1gr

KH2PO4  0.7 gr

Destilirana voda 1000 ml

wŀȊǊƧŜŚŜƴƧŜ 1:10/20 ς 1-2 kapi Giemse na 1 ml 
vode

Trajanje 20 do 45 minuta





Plasmodium falciparum

Gametocytes of P. falciparum

Plasmodium vivax

Babesia sp.



Plasmodium vivaxï

no dots

Incorrect pH Incorrect time (over staining)

Plasmodium falciparum

with stain deposit







Mikroskopiranje 

Å{ƪǊƛƴƛƴƎ ƴŀ ǇƻǾŜŏŀƴƧǳ ƻŘ 
100X

Å Imerzija ς 1000 X

Å Imerzijsko ulje

ÅOkrenuti na pravu stranu!

ÅPregledati 200 do 300 
imerzijskih vidnih polja do 
izdavanja negativnog 
razmaza









ÅSve viġe ulazi u rutinu

ÅOsjetljivost i specifiļnost uglavnom visoka

ÅTipizacija

ÅSkuplja

ÅKlasiļni i real time PCR

ÅSingle ili multiplex

Å In house metodologija ï nuģna standardizacija

ÅSindromski testovi

Molekularna dijagnostika





Seroloġka dijagnostika

Å Indirektna

ÅBrojne metode

ÅEpidemioloġka potreba, 

dokaz akutne infekcije

ÅProblemi: kriģne 

reakcije, razlikovanje 

akutne od proġle 

infekcije, 

imunodeficijentni 

pacijent, novoroĽenļe

ÅWestern blot testovi





ÅU nedostatku adekvatnog 
ǎŜǊƻƭƻǑƪƻƎ ǘŜǎǘŀ ς intradermalni 
test

ÅCasoni test za hidatidnu bolest

ÅhǘƪǊƛǾŀ ǎǘŀƴƛőƴǳ ƛƳǳƴƻǎǘ 

Ostale metode ς intradermalni test







Key Advantages:

ÅHigh Sensitivity and Accuracy:often exceeds human 
performance in identifying parasites, especially in light-
intensity infections

ÅReduced Lab Workload & Fatigue:AI acts as an untiring 
screening tool, filtering out negative samples and reducing the 
manual burden on laboratory technicians. 

ÅFast Diagnostics:Automated systems can rapidly process large 
numbers of imagesStandardization: AI provides consistent, 
objective evaluations, reducing the variability associated with 
the skill level of human operators

ÅImproved Access in Remote Settings:Portable, smartphone-
based, or low-power AI microscopy tools allow for diagnosis in 
resource-limited, remote areas



Key Disadvantages:

ÅData Dependence & Generalization:AI models require large, 
diverse datasets for training; they may struggle with, or fail to 
recognize, species for which they have insufficient training 
data

ÅHigh Initial Implementation Costs:Setting up can be costly 

ÅDistinguishing Non-Pathogenic Organisms:AI can sometimes 
mistake non-pathogenic protozoa or artifacts for parasites

ÅRequirement for Expert Verification:Despite high sensitivity, 
expert-verified AI often still out-performs fully autonomous AI, 
meaning human experts are still necessary, particularly for 
tricky cases or to avoid out-of-focus errors
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Diagnosis of Human Parasitic Infections (PI) = Diagnostic Parasitology

Diagnosisof parasitic infections in humans
is - Challenging, 

- Interesting, and

- Fun.

Diagnosis: (Latin)

& Gnosis =

knowledge

Reach THROUGH KNOWLEDGE
òYOU SHOULD HAVE THE KNOWLEDGE TOREACH

ó
Dia = through

includes
What is(are) the diagnostic approach for diagnosing PI?

Without diagnostics, medicine is blind

D
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o
s
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p
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c
h

We (para/lab/microbiologists) are the eyes that can see, 

But NOT SEEN



Principles for Successful Microscopic Identification

I. Measurement Size (microscope calibration by ocular and stage micrometry)

IV. Stains

II. Movement Protozoa trophozoites(fresh, unpreserved specimens)

III. 

M

o

r

p

h
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g

y

Shape, 

Special features,    

Color,

Contents (Internal structure(s) & Nuclear pattern)
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Internal structure(s) & Nuclear pattern

Â Collecting satisfactoryspecimens.

Â Proper preparation andmaintenanceof reagents.

Â Correct performanceof techniques.

Â Thorough examination of preparations.

Successful Microscopic Identification depends upon:

Size is one of the most important and a major diagnostic feature ( A must)

Exact size of a microorganism ONLY determined by calibrated microscope (micrometer) ðit is an essential tool in diagnostic parasitology 



A high Index of  Suspicion 

is the Key to identify rare parasite

The Eyes Donõt See 

What the Mind Doesnõt Know

Ayman El-Badry



II . InvestigationsòConfirm diagnosis= Evidenceó

1. History (Age, gender, residency, occupation, previous infection, familyé)/ Travel-moved

2. Complain(Symptoms)/Clinical examinations(signs)
I. Clinical diagnosisòProvisional diagnosis !ó

1. Imaging (Diagnostic imaging)

2. Laboratory investigations (Labdiagnosis)

+ Specialtestse.g. Biochemical tests+ / Proteomics

i. Visualize parasite

Microscopy = Etiological/Morphological diagnosis

iii. Detect parasite-nucleic acid (NA)

Molecular diagnosis

Diagnosticparasitology(Lab): Detectionofparasitestage(s)/product(s)inclinicalspecimensusinglaboratoryprocedures.

ii. Detect parasite-Ag ORHost-Ab/ sT-lymphocytes

Immuno-diagnosis

(Direct from specimen or after+ Culture/ animal inoculation)

+ Eosinophilia(CBC = complete blood count)

Diagnosis of Human PIs
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NA Hybridization/NAAT
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A 24-years -old man had diarrhea for six weeks. He had traveled to 

South Asia a few weeks prior.

Case I

Is it normal to havemucusin stool in healthy individuals?



At the microbiology lab the stool specimen was processed .

The figureshows stool smear under the microscope by Direct Wet mount

What is your diagnosis?

Based on which criteria?

Hexagonal bipyramidal crystals 

Charcot-Leyden

crystals



At the microbiology lab the stool specimen was processed .

The figureshows stool smear under the microscope by Direct Wet mount

What is your diagnosis? Based on which 

criteria?

Hexagonal bipyramidal crystals 

Charcot-Leyden

crystals

16 µ in D 

Concentrated faecalsmear under the microscope by Wet mount

What is your diagnosis? Based on which 

criteria?Spherical

16µ indiameter

Brown(iodine)

2 nuclei(vesicular) [= smallNucleolus](Small+ Central)

+Peripheralchromatin(Fine+ evenlydistributed)

-Diffuseglycogenvacuole(?) 16 µ in D 

vesicular= bullõs eye
nucleus

= Entamoeba

S

S

C

C

focusing up and down on the focal plane of a cyst (also an egg surface)

Principles for Successful Microscopic Identification

Dx Tip
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What is the next standard microscopic procedure?

When examining the permanently stained faecalsmear, 

the following imagesare seenunder the microscope

What is your diagnosis?

Based on which criteria?

Charcot-Leyden crystal

14 µ 16 µ

2  (vesicular) nuclei 

one (vesicular) nucleus 

Diffuse glycogen vacuole 

Why do we have both 

trophozoite & cysts What is the 

value of 

Trichrome 

(permanent) 

staining?

EntamoebaCystEntamoeba

trophozoitereported: "Entamoeba histolyticatrophozoites and cysts." 



Identify the following 2 organisms?

What is the difference?



Temporarily Bufferedmethyleneblue(BMB) stainedwet mount Stainsonly amoebaTrophozoite:

ü Cytoplasmstainslight blue

ü Nucleus& Inclusions (e.g. ingestedRBCsoryeastcells) stainDark Blue

Does not stain amoeba cysts or flagellate trophozoites or cysts.



How many Entamoebae can inhabit human intestine?

Entamoebacontainsmanyspecies,

Sixof which residein the lumen of humanlarge intestine

ÁE. histolytica
ÁE.dispar(twin )

ÁE. moshkovskii(twin ) (Entamoebabangladeshi)

ÁE.hartmanni(little brother )

ÁE.coli(big sister)

ÁE.polecki

E.histolyticacomplex (E.histolytica/ E.dispar) ?

E.histolyticacomplexhas THREEindistinguishable forms; two

nonpathogenic forms, E. dispar & E. moshkovskiiand

pathogenic form, E.histolytica which are morphologically

indistinguishable from pathogenicE. histolyticaspecies.

E. dispar & E. moshkovskiiare responsible for approximately 10

times as many infections as E. histolytica & do not require

treatment.



How many Entamoebae can inhabit human intestine?

Entamoebacontainsmanyspecies,

Sixof which residein the lumen of humanlarge intestine

ÁE. histolytica
ÁE.dispar(twin )

ÁE. moshkovskii(twin ) (Entamoebabangladeshi)

ÁE.hartmanni(little brother )

ÁE.coli(big sister)

ÁE.polecki

Why the identified organism is not E.hartmanni?

E.H complex: trophozoites>12µm& thecysts>10µm.

Organismsthat measurebelowthesemeasurementsshouldbe

identifiedasE.hartmanni[5ς10 m˃ (usualrange,6ς8 m˃)].

Practicetip .
Cyststendto shrink - "halo"



How many Entamoebae can inhabit human intestine?

Entamoebacontainsmanyspecies,

Sixof which residein the lumen of humanlarge intestine

ÁE. histolytica
ÁE.dispar(twin )

ÁE. moshkovskii(twin ) (Entamoebabangladeshi)

ÁE.hartmanni(little brother )

ÁE.coli(big sister)

ÁE.polecki

Why the identified organism is not E.coli?

In vesicular nucleus: chromatin irregularly stained; karyosome eccentric

Trophozoitesare often mistakenfor E.histolytica due to their overlapin size[10ς35
m˃ (usualrange,15ς25 m˃)].

Thecystsaredistinguishedby noticingthe 5-8 nucleifound in the matureform.

14 µ
16 µ



How many Entamoebae can inhabit human intestine?

Entamoebacontainsmanyspecies,

Sixof which residein the humanintestinal lumen

ÁE. histolytica

ÁE.dispar
ÁE. moshkovskii(Entamoebabangladeshi)

ÁE.hartmanni

ÁE.coli

ÁE.polecki

Others amoebae& intestinal protozoa in addition to pseudoparasites(artifacts)

are morphologically different but sometimesthere is morphological overlap with

E.histolytica

Å Endolimaxnana

Å Iodamoebabutschili

Å Blastocystisspp.

Å Dientamoebafragilis

E.histolyticais Over-Diagnosed & Over-treated



EntamoebaFaecalImmunoassays (FaecalIAs)

-Enzyme/florescentimmunoassay(Screening).

- Rapid immunochromatographic (ICT)assay[cartilage/casset]

DetectsEntamoebaantigen.

Alsoavailableto detectantigensofGiardia& CryptosporidiumOR

Entamoeba,Giardia& Cryptosporidium.

Quick & easyto performandno specialequipmentisneeded.

Ayman A. El-Badry

- Borderline positives& Questionablenegativeresults,

require further confirmed by additional testing.

EntameobaFaecalDNA (FaecalPCR)

Confirm diagnosis& differentiate Entamoebahistolyticacomplex species

What areother diagnosticoption for giardiasis?

DetectðEntamoeba histolytica complex antigen (IAs), or

- Entamoeba histolyticaDNA (PCR) 



Over-Diagnosis + Over-Medication 

A Need for Molecular Diagnosis

PCR assays , a practical non-microscopic method, can
differentiate between amoebae infections .

So PCR assays Ÿ Determine the true prevalence of E.
histolytica Ÿ avoid unnecessary treatment
(Overmedication).

E.histolytica,  What is the problem



A 7-year -old girl was brought by her mother

to GIT clinic . She had diarrhea for 4 days .

Her symptoms included epigastric pain,

abdominal cramps, watery foul -smelling

fatty stool, and excess gas .

CASE II

Ayman A. El-Badry



At the microbiology lab the stool specimen

was processed direct wet mount .

Figureshow what was detected in stool smear under the 

microscope (unstained faecalsmear)

What is your diagnosis?

Based on which criteria?

Ayman A. El-Badry
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At the microbiology lab the stool specimen

was processed direct wet mount .

Figureshow what was detected in stool smear under the 

microscope (unstained faecalsmear)

What is your diagnosis?

Based on which criteria?

Ayman A. El-Badry

pyriform

5-10x10-20(7-14) um
- 2nuclei

-2sucking discs

- Flagella

Axostyle, &

comma-shapedparabasalbodies(Notseenin

unstainedtrophozite)

http://www.atlas-protozoa.com/gallery.php?SOT_CAP=ARTE#0
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At the microbiology lab the stool specimen

was processed direct wet mount .

Figureshow what was detected in stool smear under the 

microscope (Iodine stainedfaecalsmear)

What is your diagnosis?

Based on which criteria?

Ayman A. El-Badry

Oval (ellipsoid)

7-10x11-14(8-12) um

- 4(mature)/ 2(immature)nuclei atoneend.

- Prominent longitudinal fibers =

filaments: S-shaped (longitudinally located)

remnantsofretracted flagella&

commashapedparabasalbodies(maybeseen)

Axonemes= Axostyle (maybeseen)

CDC
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What is the next standard microscopic procedure?
(work flow chart for processing of stool for microscopic examination)

When examining the permanently stained faecalsmear, 

the following imagesare seenunder the microscope

What is your diagnosis?

Based on which criteria?

Giardia2trophozoitesGiardia trophozoite

Ayman A. El-Badry

14 µ 16 µ

http://www.atlas-protozoa.com/gallery.php?SOT_CAP=ARTE#0

No. ofNuclei

Axostyle

http://www.atlas-protozoa.com/gallery.php?SOT_CAP=ARTE#0
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GiardiaFaecalImmunoassays (FaecalIAs)

-Enzyme/florescentimmunoassay(Screening).

- Rapid immunochromatographic (ICT)assay[cartilage/casset]

DetectsGiardiaantigen.

Alsoavailableto detectantigensofGiardia& CryptosporidiumOR

Entamoeba,Giardia& Cryptosporidium.

Quick & easyto performandno specialequipmentisneeded.

Ayman A. El-Badry

- Borderline positives& Questionablenegativeresults,

require further confirmed by additional testing.

GiardiaFaecalDNA (FaecalPCR)

Confirm diagnosis& alsosomedetecetGiardia assemblage.



Present
Relatively small 

LargeIrregularendosome
(blot-like/ bird eye)

Dientamoeba

fragilis

Endolimaxnana

Adapted and redrawn, WHO, 1991

peripheral chromatin
Endosome

Entamoeba histolytica 

/dispar/moshkovskii(+RBCs)

Fine, regular
Fine central

20-50 Õ

Coarse, irregular
Eccentric

NuclearChromatin

Cytoplasm Finely granulatedCoarse granulated

PeripheralChromatin (PC)
KaryosomalChromatin(Endosome)

One2(80%) [1 (20%)] No. ofNuclei
Ƹ

Resemble E.coli, but occasionally with central 
regular peripheral Chromatin
Naturally in Pigs& Monkeys

İ Size
Entamoeba coli

10-25 Õ

15-60 m

<15m

5-12 m

6-12 m
8-20 m

Entamoeba hartmanni
(often eccentric small endosome)

Ƹ

Entamoeba polecki

basket nucleus
= If chromatin on one side

(more common in cyst)

Iodamoeba

butschilii
thin layerof pigment

aroundthenucleus

Vesicular nucleus
(Kart Wheel) = 

Entamoeba

Prof. Ayman El-

Badry

LargeRegularendosome
(basket nucleus) Surrounded by 

refractile, indistinct achromatic granules

Round/oval/Irregular or Y-shaped

Central (bird eye) / eccentric

Absent(No)
Large

S
S
C
C

Siz
e

I. butschlii/E. nano: Difficult to distinguish 

between trophozoites of I. butschlii(larger size) 

and E. nano

-Peripheralchromatin: Absent
-Endosome: Large,fragmented
(4-8 granules[fragments])

Clear/nuclear halo

Pictorial key of protozoa (oo)cyst & trophozoite

2) Flagella

See Next

Ƹ Ƹ
NOYES Rigid Wall(oo)Cyst Trophozoite

NO 1) Cilia
Ƹ

NO
3) Pseudopodia 

=Amoeba
Ƹ

Permanent Stain

Contents
ÅFlagella
ÅCilia
ÅN.

See Next
Ƹ

Changeable shape

Nuclei
-# / 

-Chromatin 
pattern

http://www.atlas-protozoa.comhttps://www.cdc.gov/dpdx/https://www.clinmicronow.org/doi/book/10.1128/ 9781683670438.MCMDiagnostic Parasitology Home Page: https://www1.udel.edu/mls/dlehman/medt372/images.html
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2 (+1) N. /
-Fragmented 

Karyosome=endosome

1

12

Vacuolated 

cytoplasm 

with debris, 

bacteria

~50x75 µ

Oval

Kidney shape N.

Balantidium 
coli

Cytostome
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Thekey feature in Giardia isAxostyle

Other fecal parasites has axostyle:

TWOOne

No. ofNuclei

Middle axostyle
2 sucking discs

8 flagella
(Pear/teardrop)

Deviated axostyle
No sucking discs

5 flagella
(Pear)

8x19 m

Pentatrichomonas

hominis

Falling leaf

7x15 m

axostyle

Axostyle

Flagella

axostyl
e

Yes
No

Middle axo.
Sucking discs
2 nuclei
Pear shaped
8flagella 

deviated axo.
No discs
1 nucleus
5 flagella

Giardia lamblia
Trichomonus
homnis

/ȅǘƻǎǘƻƳŜ ŝ 
flagellum 

inside
1 nucleus

Yes
6-20 m
4 flagella

No
4-8 m

Chilomastix 
mesnili

4 flagella2 flagella

Enteromonas 
hominis

Retortamona
s intestinalis

Empty cytostome

Jerky



Pictorial Key for Protozoa (Oo) Cysts (Temporarily stain)

Rigid (Oo) Cyst Wall
No filaments Filamentsinside

Yes Vacuole

1 Nucleus > 2 nuclei

No. of Nuclei

Pear shaped

4-7 µ
Lemon Shape

5-9 µ

Retortamonas 

intestinalisChilomastix mesnili

2-4 nuclei at 

1 pole

+ parabasal  

By Ayman El- Badry

Iodamoeba butschilii

ResemblesE. nana cyst. Fibrils 

or flagella are usually not seen

Largeup to 90%

+ 1-4Nuclei Oval/

Spherical
4 nuclei at 2 

pole

Blastocystis sp.

Small
+ 1Nucleus

No

Mass of 

protoplasm

12x30µ

# Nuclei

1Nucleus > 2nuclei

E.histolyticaprecyst

+ cysts e 2-4 nuclei

E.polecki

Vesicular Nucleus

Small Endosome
Peri. Chromatin

central
even

eccentric
uneven

E.coli
E.histolytica/dispar>12µ <E.hartmanni 

5-8

# Nuclei

2-4

http://www.atlas-protozoa.comhttps://www.cdc.gov

Giardia intestinalis

Spindle
dividing forms can 

also be seen in 

stool specimens 

Large Endosome

Absent Peri. Chromatin

gibbous appearance
Endolimax nana

Nuclei paired at 2 poles

óCross-eyed cystó

No

Adapted and redrawn, WHO, 1991

Entromonashominis

Cystoisospora belli

Yes

Nucleus size

chromatid bodies 

Large Nucleus 1/ 3

Full of chromatoid bodies 

R.H: Pig


