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- ea/ida (Order): Digenea/haemosporida
- ina (Suborder): Haemosporina
- oidea (Superfamily): Ascaridoidea

- idae (Family): Plasmodiidae
- inae (Subfamily): Culicinae
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1 Class 6 Metazoa

2 Phylum 7 Protozoa

3 Animal Kingdom 8 Nomenclature

4 Helminths 9 Generic Naming

5 Protozoa 10 Binomial Nomenclature
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! Premunition 9 Theileria

2 Passive 10 Trichomonas
3 World Health Organization 11 Hydatid cyst
4 Toxoplasma 2 Trichinella

5 Leishmania B Giardia

8 Trypanosoma cruzi 14 Schistosoma
7 Plasmodium 15 Fasciola

8 Babesia
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1 Megaloblastic anemia 3 Diffuse cutaneous leishmaniasis
2 Immune complex
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! Vector-borne diseases
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! Protozoa 9 Sarcomastigophora
2 Protozoon 10 Sarcodina

3 Georg August Goldfuss 11 Mastigophora

4 Protozoology 2 Opalinata

5 Antonie Philips van Leeuwenhoek 3 Flagellum

8 Giardia 14 Basal body

7 Society of Protozoologists 15 Blepharoplast

8N.D. Levine
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! Kinetosome 1 Toxoplasma

2 Giardia lamblia 12 pneomocystis

3 Dientamoeba fragilis 3 Sarcocystis

4 Pseudopodia 14 Ciliophora

5 Entamoeba histolytica 15 basal body

6 Apicomplexa 16 Macronucleus

7 Sporozoa 7 Micronucleus

8 Plasmodium 18 Conjugation

9 Cystoisospora 9 Balantidium coli

10 Cryptosporidium 20 Neobalantidium
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1 Microspora ¢ Paramyxa

2 polar filament 7 Mixozoa

3 Ascetospora 8 Mixobolos/Mixosoma cerebralis
4 polar cap 9 Labyrinthomorpha

5 Haplosporidium 10 Labyrinthula
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1 Leishmania 8 pellicle
2 Foraminifera 9 axostyle
3 psammonix 10 Shell/test
4 Nummulites 1 Chromatoidal bodies
5 planktons 2 euchromatin
6 radicularia 13 heterochromatin

7 cytoskleton 4 karyosome
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1 Organelle 7 Kinetoplast

2 Basal Body 8 Undulating Membrane
3 Blepharoplast ° Pseudopodium

4 kinetosome 10 peristome

5 Parabasal Body 1 Cytostome

6 Parabasal Filament 2 Cytopharynx
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1 Atony
2 perforation

3 Peritonitis
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! perianal 5 right upper quadrant
2 alkaline phosphatase 5 hepatomegaly
3 erythrocyte sedimentation rate 7 Magnetic Resonance Imaging (MRI)

4 empyema
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! coproantigen 4 trichrome
2 Eenzyme-Linked Immunosorbent Assay 5 lysophospholipase
3 immunochromatographic tests
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! Tinidazole 5> drainage
2 Ornidazole 6 aspiration
3 Secnidazole 7 part per million; ppm

4 chloroquine phosphate
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! Free-living amoebae 6 Balamuthiidae

2 Vahlkampfidae 7 Balamuthia

3 Naegleria 8 Vermamoeba

4 Vahlkampfia 9 Naegleria fowleri

5 Acanthamobidae 0 Primary Amebic Meningoencephalitis



ODPDx Naegleria fowleri
(6

Amebae migrate to the brain via

the olfactory nerves causing

primary amebic meningoencephalitis
(PAM) in healthy individuals

Amebae penetrate
the nasal mucosa

Water-related activities
such as swimming

underwater, diving, &
or other water sports # {
can result in water
entering the nose.

£ Trophozoites in CSF and
=d brain tissue; flagellated
forms occasionally in CSF

o Cyst

@\ Infective stage

.ﬁ Diagnostic stage

Trophozoite

Flagellated form
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1K 3 Brain herniation
2 Ethmoid bone 4 Meningeal enhancement
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1 Amphotericin B 6 Miconazole

2 Miltefosine 7 Rifampin

3 Azoles 8 Mechanical ventilation
4 fluconazole 9 Acanthopodium

5 voriconazole 10 Legionella pneumophila
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Acanthamoeba spp.

N\
0 Cysts
Through the eye

/ N
VA,

Through nasal
AV \ ______ passages to the e
ﬂw 1 lower resprra(ory

o Amebae (cysts and ' tract 2
trophozoites) can
enter humans in
various ways

7é ‘\ Through ulcerated 0
{ A ,,, 84 or broken skin 3
37 VO 7O, e Trophozoite

4 Cysts and trophozoites in tissue
1 Results in severe keratitis of the eye. o
2

Mltosls Results in granulomatous amebic encephalitis °
(GAE) and/or disseminated disease
individuals with compromised immune systems.

’Q\ Infective stage 3 Results granulomatous amebic encephalitis
(GAE), disseminated disease @or skin lesions
4 Diagnostic stage in individuals with compromised immune systems.
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Balamuthia mandrillaris

Through nasal
s, IR . passages to the o
' Iower respiratory

Amebae (cysts and 1 tract’
trophozoites) can !
enter humans in ek
various ways

/ Through ulcer“:ted O (\

or broken skin

‘4 & T
' P\‘ 4 4 Cysts and trophozoites in tissue
_— . o7
@\ Results in granulomatous amebic encephalitis
Infective stage (GAE), disseminated disease or skin lesions 9
in individuals who are immune competent as well as

Mltosus
Diagnostic stage those with compromised immune systems.
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! lJumbar puncture 8 Penicilin

2 Escherichia coli ® Chloramphenicol
3 Miltefosine 10 Sulfamethazine
4 Flucytosine 1 A. polyphaga

5 Ketokonazole 2 A, castellanii

6 Clotrimazole 13 Hartmannella

7 Amphotericin B
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1 Zoomastigophora 0 Trichomonas

2 Kinetoplastida 1 Dientamoeba

3 Trypanosomatidae 2 Chilomastix mesnili

4 Retortamonadida 3 Dientamoeba fragilis

5 Retortaomonas 14 Enteromonas homminis

6 Chilomastix 5 Retortamonas intestinalis
7 Diplomonadida 16 Trichomonas vaginalis

8 Enteromonas 7 Trichomonas tenax

° Trichomonadida
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1 Hexamatidae

2 Antonie van Leeuwenhoek
3 Vile’'m Lambl

4 Alfred Mathieu Giard

5 Charles Wardell Stiles

6 Robert Rendtorff

7 Giardia duodenalis
8 G. intestinalis

° Giardiasis

0 mitosome
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Contamination of water, food, or
handsfomites with infective cysts.

Trophozodiles are also
passed in stool but

they do not survive in
the environment.
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2 X-linked agammaglobulinemia 5 Malabsorption syndrome
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3 Irritable Bowel syndrome; IBS 6 iron-hematoxylin
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! Intubation 5 direct immunofluorescence assay
2 String test 6 Ova and Parasites
3 Enterotest” 7 Rapid Immunochromatographic Assay

4 Coproantigen 8 Point-of-care tests
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2 Metronidazole 5 Paromomycin
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! Trichomoniasis 6 periodontal
2 Trichomonas vaginalis 7 pyorrhea
3Trichomonadidae 8 Donne

4 T.tenax 9 Costa

5 Pentatrichomonas hominis 10 Axostyle



Sl jiamgST8 4 08 () s rbaw plas el (6,5 (5l9 o b STlidg g e ISSI dliarl
ol S i Lol ;S 5 esSee das sSL b slaJelS e )8 Lo slS 5l Wl o
355 poig3eydam by (Salsl 01, 095 L5950 (65 51 )] sl 4 g Consl (6 yaiSgitre W31 ars LS
5 S o sl 00 Bl o5 pajeisied 0 (5 MiSsie (oobars] (atiyn o Tl L0 s
el 5055 by Saltil g0 il Sl s

FeS PH ) g el 0-F ol w61 ogllas PH el T ge0lSE & j5.0 45 udliutly bgasSo 5 oS>
B el F-F /0 0 Vgoma a5 53ly camabs PH 3 coplplio S99 o JUad e V0 51 s g /0 5|
355 5 o) (555 Jzee ol ganbas a3 YO-YV (0 gl ogllas gled s il dalol 4
sl pgadail g Dliwg yy coljan iyl 0 50 9ol 50 9 539

() o390l

clapsiig s

B CLONE. ., (R

claps)siis s
Jtwssl FgS 1

JHLLG Jo e

ooy PgegSs 3 Cudgigle i Y JS

1 Hydrogenosome 3 Urethra
2 Twitching



A o3lesesS 5 ol a3l

o> 5 a8 Cunl Cighe Jlml Jole Sadgiedes oS (i Jloas i il gmodnl 9 (Aol
JUsl 51 g,y ool Lol o] iz 3ual 30y 51 Baas o JUsl ol az 51 .ile so 003 cosbo e
[fY] 05’“')4.5" oualive oésﬂ 9L«.~u| 9 u."y ‘)M‘ eraL.o? ‘b»)}.ﬂ UL) l) W wLo.s d"]‘," )l

A = Infective Stage
A= Diagnostic Stage

Trichomonas vaginalis

e Multiplies by longitudinal

o Trophozoite in
binary fission

vagina or orifice
of urethra

o Trophozoite in
vaginal and prostatic
secretions and urine
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1 Sexually transmitted diseases (STDs) 10 Colpitis macularis
2 human immunodeficiency virus (HIV) 1 Dysuria

3 human papillomavirus (HPV) 2 Urine frequency
4 Superfacial 13 Dysmenorrhea
5in vitro 14 Dyspreunia

6 Leukorrhea 15 Cystitis

7Vulvar erythema 16 L ow Birth Weight
8 Colposcope 17 Conjunctivitis

9 strawberry spots 18 Emphysematous vaginitis
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1 Trypanosomatidae
2 Kinetoplastida

3 Leptomonas

4 Crithidia

5 Herpetomonas

6 Phytomonas

7 Leishmania

8 Trypanosoma

° Axoneme

10 Amastigote

1 Leishman body

2 promastigote

13 Leptomonad form
14 Epimastigote

15 Crithidial form

16 Trypomastigote

7 Trypanosomal form
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Golgi apparatus
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Kinetoplast
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1 Sir William Leishman

2 Charles Donovan

3 British Medical Journal
4 Ronald Ross

5 Leishmania donovani

6 Charles Nicolle
7 C.S. Swaminath
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Leishmaniasis SPeripylorian
2Leishmaniosis Viania
3Sand fly 7 Leishmania (Sauroleishmania)

4Suprapylorian 8 Leishmania (Mundinia)
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Leishmania (Leishmania):

- L donovani complex (L. donovani and L. archibaldi)

- L. infantum complex (L. infantum)

- L. tropica complex (L. tropica)

- L. killicki complex (L. killicki)

- L. aethiopica complex (L. aethiopica)

- L. major complex (L. major)

- L. turanica complex (L. turanica)

- L. gerbilli complex (L. gerbilli)

- L. arabica complex (L. arabica)

- L. mexicana complex (L. mexicana)

- L. amazoensis complex (L. amazoensis and L. aristidesi)

- L. hertigi complex (L. hertigi and L. deanei).

Leishmania (Viannia):

- L. braziliensis complex (L. braziliensis and L. peruviana)

- L. guyanensis complex (L. guyanensis, L. panamensis and L. shawi)

- L. naiffi complex (L. naiffi)

- L. lainsoni complex (L. lainsoni).
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1 L. (Mundinia) orientalis 6 Hamster

2 . (Mundinia) martiniquensis 7 L. enrietti
3 Martinique 8 L.major

4 L. (Mundinia) chancei 9 L. tropica

5 Culicoides
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1 Anthropophilic 3 Phlebotomus
2 Diapause 4 Sergentomyia
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! Lutzomya 5 Stationary phase
2 Psychodopygus 5 Phagosome
3 Ph. Sergenti 7 Lysosome

4 Metacyclic 8 Phagolysosome
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1 Stomoxys calcitrans 4 Mucocutaneous Leishmaniasis
2 Simex lectularis 5 Visceral Leishmaniasis
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Status of endemicity of cutaneous leishmaniasis (CL) worldwide, 2022 (as reported by November 2023)

‘Gouniries reporting importad CL cases, 2022 Numisar of new CL casas, 2022
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L Ctenodactylus gundi 4 Rock Hyrax
2 Operation Desert Storm 5 Ph. Longipes
3 L. aethiopica
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1 Ph. Pedifer 8 Libyan Jird

2 anergic  Meriones libycus

3 lepromatose 10 weasel

4 Disseminated Cutaneous Leishmaniasis 1 psamomys obesus
5 Zoonotic Cutaneous Leishmaniasis (ZCL) 12 Levant vole

6 gerbil 13 Microtus

7 Rombomys opimus 14 Ratus ratus
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1 Ph. Papatasi 7 L. donovani

2 Ph. Caucasicus 8 L. infantum

3 Phlebotomus salehi 9 L. Mexicana Complex
4 Tatera indica 0L, m. pifanoi

5 Nesokia indica 1 L. braziliensis

8 Meriones hurianae
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1 Schneider's Drosophila medium 7 Induration

2 Medium 199 8 Pentavalent Antimonials
3 Liver Infusion-Triptose 9 Sodium stibogluconate
4 Sloppy Evans 10 pentostam

5 Leishmanin 1 antimony

6 Montenegro
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1 Meglumine antimonite 7 Azoles

2 Glucantime 8 Ketoconazole

3 Liposomal Amphotericin B ° Fluconazole

4 Miltefosine 10 Intralesional Injection
5 Impavido 11 paramomycin

6 Pentamidine
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1 Imiquimod 5 laser therapy
2 Cryotherapy 7 Emetine HCl
3dryice 8 Espundia

4 Hyperthermia therapy 9 Agla

5 Thermotherapy 10 Sudanese mucosal leishmaniasis (SML)
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Status of endemicity of visceral leishmaniasis (VL) worldwide, 2022 (as reported by November 2023)

Countries reporting imported VL cases, 2022 Number of new VL cases, 2022

Uganda - 45 0 cases reported

Swizerand - 8

Beigium - 5 ] <100

United Arab Emirates - 5 100-499 No autochthonous cases reported
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 Ascites 4 hypoalbuminemia
2 pancytopenia 5 albumin to globulin (A/G) ratio
3 hyperglobulinemia
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1 cachexia 4 conjunctivitis
2 alopecia 5 lymphadenopathy
3 onicogriphosis
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! loop-mediated isothermal amplification 3 Napier's aldehyde test
2 recombinase polymerase amplification 4 hypergammaglobulinemia
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African Trypanosomiasis
ODPDX Tryp brucei bi &Tr brucei rhodesi

Tsetse Fly Stages Mammalian Stages
Tsetse fly takes
e Epimastigotes multiply Q o a bloo;lmeal
in salivary gland. They (injects metacyclic trypomastigotes)

e Injected metacyclic
trypomastigotes transform
into bloodstream
trypomastigotes, which
are carried to other sites.

transform into metacyclic
trypomastigotes. - E

T
B
Trypomastigotes multiply by

0 Procyclic trypomastigotes
leave the midgut and transform
into epimastigotes.

binary fission in various
body fluids, e.g., blood,
lymph, and spinal fluid.

e Tsetse fly takes
a blood meal
(bloodstream
trypomastigotes
are ingested)

Bloodstream lvywmasligom\

transform into procyclic
trypomastigotes in the vector
midgut. Procyclic tryposmatigotes
multiply by binary fission.

/ﬁ\ i Cattle and possibly wild
Infectivastage ungulates are reservoirs

for T. b. rhodesiense.

o Circulating trypomastigotes
in blood during acute phase;

4 usually undetectable in latent
phase.

4 Diagnostic stage
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3 Cachexia 7 Rapid Diagnostic Tests
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! Reduviidae 5 kissing bugs
2 triatominae 6 assassin bugs
3 Triatoma infestans 7 Opossum

4 conenose bugs 8 Armadillo
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Trypanosoma cruzi

Triatomine Bug Stages Mammalian Stages ODPDX

o Triatomine bug takes a blood meal
(passes metacyclic trypomastigotes in feces, Me(acychc trypomastigotes
trypomastigotes enter bite wound or

@\ peneuate various cells at bite

mucosal membranes, such as thr-rnmunmnl
wound site. Inside cells they
//I transform into amashgotes.

e Metacyclic trypomastigotes

RN
\‘\\,

in hmdgut
g es\g@ 3
Trypomastigotes Amasllgales multiply
“ can infect other cells b bimey fesonn'cel
o Muluply in midgut and transform into 2
intracellular amastigotes
in new infection sites.

\ e Triatomine bug takes
a blood meal

(trypomastigotes ingested)
Eplmasngotes L " v

4 then burst out of the cell
1 and enter the bloodstream.

Many mammalian species have been
recognized as T. cruzi reservoir hosts.

/

o Intracellular amastigotes
transform into trypomastigotes,

' ‘ @ Infective stage

Diagnostic stage
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1 Shagoma 5 Megacolon
2 Conjunctivitis 6 cardiomegaly
3 Romana sign 7 Megaesophagus

4 cardiac syncope 8 Mega Syndrome
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Balantidium coli ODPDX

The cyst is the infectious

stage and is acquired by the y
host through ingestion of Some trophozoites
contaminated food or water. invade the wall of the colon.

N

Infective stage

T

é Diagnostic stage o Cysts shed in formed stools;
d’ Both cysts and trophozoites
may be shed in diarrheal stools.
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1 Sarcocystidae 4 Cryptosporridae
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! Paludisme

2 P, vivax

3 P. falciparum

4 P. malariae

5P. ovale

6 P. knowelsi [NO-lee-sigh]

7 P. cynomolgi [sigh-no-MOL-jee]
8 Hippocrates

° Malaria

0 chinchona

1 Charles Laveran

12 Sir Donald Ross

3 Anopheles

4 Henry Shortt

15 Cyril Garnham

6 paul Hermann Miller
Ydichlorodiphenyltrichloroethane
8DDT

19 Wojciech Krotoski
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Fertilization of female (zygote formed)
Macrogamete
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Maturation of macrogametocyte
by reduction division

Rupture of oocyst liberating
sporozoites into body cavity

Localization of many
sporozoites in salivary glands
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months, reactivates CH
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A: Young B: Older C: Schizont D: Macro- E: Micro-
trophozoite  trophozoite gametocyte gametocyte
Plasmodium vivax

Infected erythrocyte beginning at stage B: often larger than normal, often with red
Schiiffner’s dots

Rings 1/3to 1/2  Large rings or 12-24 merozoites, Rounded, larger Rounded, nucleus
EDM, vacuole irregularly cleft form 1 to 2 pigment than EDM, nucleus largerthanD,
large, plasmic with diffuse pigment clumps, peripheral small and excentric, central or excentric,
fringe narrow dispersal or central with diffuse pigment finer than
pigment dispersal D and dispersed
diffusely
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1 Paroxysm 3 Prepatent Period
2 Benign tertian malaria 4 Duffy



VFY LY :LMS.L'?.ASLSJ

ailen 5 o (S95 (S9555d 8599 bl ol (g (ooil b Wl oo et 5 45 S o8 il
Slle 4 polnad® posnganidy 5l (5L (g)lom conlply 5 Cunl ieles FA (1S\gg poadgandly
035)1 503 (sl J5alS 5l Laudgis o g5 5 (9% (SBCiginds 55 Cansl 009y By pao’ iy S
Gloalos (o alold oS’ g920ay tounl J13)93 n (g %eS (Slojen 51 500 WgT dus s 95 0l 50
0y gy bl dilyey O ygody s (el YT ol ol Soe > g el FALYE L YL
ool 338 YF B A (s )] (glociadgyg po oo Yo Lol 0090 Cudgigre sae VYA LA (gol> wilgs o
5 53 Aol Ysare Comagioly,Sle ks IS cusls b JSd(590 codms) (glaurmgials
e Dggtms 53 ] 500,88 (ol § 5SS, 0 o usdlysians 50 § Cansl CumagitolSy Soon 51 ocsas
ISl oasdlagiens 53 9 05 o0 0030 150 )3 4y poanga 0,5 50,8 Ky 4 el cosgll 8 JolS
2 olegyS wilo 9o b (sl aloz 51 Kooy (g0l g JISBT0)l0 9525 () LeSon b oSS gas o2
L3> a2 50,8 JselS clejon (o9l izmos  CansloaisS aty 51 Sl ool pasgandly cigis
Ol @85 Sz o0 708 Joul8 o 4 Kooy (05 cigT ol Cighe )0 09h oo odline 55 0 Koy dns
25 095 @l (g )T Bl ) i polnndl® poidgendly ansS oo (slardls L TalsST o8
4o 3l oy AN &S g 9bas tol Jlo 95 50 glos i jLiwl 5l aisS cpl Ll CleS Joasne o> 193
P lse i Joks 99 o0 Jolis |y 3lolie yalis )3 (ko 3 l50 oy £ ¢ Uy 31 10 L Yo o g

el Olez 3 bVl seg 5o g (Sl

A: Young B: Older C: Schizont D: Macro- E: Micro-
trophozoite  trophozoite gametocyte gametocyte
Plasmodium falciparum

Infected erythrocyte: size and form normal, multiple infection more frequent than with
other Plasmodium species, rarely: Maurer's clefts

0 G ®

Smallrings; 1/3  Vacuoles small or 8-24 merozoites,  Sickle-shaped, Sickle-shaped,
to 1/5 of EDM, lacking, pigment sometimes more, nucleus compact  plumperthanD,
binuclear form  dispersed orin pigment usually and central, nucleus larger
frequent, narrow clumps peripheral pigment and less compact
plasmic fringe, arranged around

vacuole small nucleus
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1 Malignant tertian malaria 4 Double chromatin
2 Falciform 5 Multiple infection
3 Maurer’s dots 6 Accole form
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A: Young B: Older C: Schizont D: Macro- E: Micro-
trophozoite  trophozoite gametocyte gametocyte
Plasmodium malariae

Infected erythrocyte: size normal or somewhat smaller than usual, multiple infection rare

@ © g

®
Plasma ring Band or rounded 6-12 merozoites, Similarto P.vivax,  Similar to P. vivax,
wide,vacuole  form, vacuoles oftenin rosette but smaller but smaller
midsized lacking or small, form, pigment

pigment dark brown usually central
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1 Band form 4Quartan
2 Rosette 5 Oval
3 Ziemann's dots
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A: Young B: Older C: Schizont D: Macro- E: Micro-
trophozoite trophozoite gametocyte gametocyte

Plasmodium ovale
Infected erythrocyte beginning at stage A: somewhat enlarged, often oval with ragged
edges, Schiiffner's dots more pronounced than in Plasmodium vivax

Rings similar Rounded or cleft, 8 merozoites, Similar to Similar to

to Plasmodium  pigment not very pigment central Plasmodium vivax,  Plasmodium vivax,
vivax prominent rare in oval rare in oval
erythrocytes erythrocytes
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1 Robert Knowles 4 Macaca fascicularis
2 Biraj Gupta 5 Sarawak
3 long-tailed macaque
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1 Anopheles balabacensis 6 anophelinae

2 Anopheles latens 7 Anopheles maculipenis
3 diptera 8 A.Sacharovi

4 nematocera 9 A. culicifacies

5 culicidae
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L A. superpectus 7 Endophilic
2 A. dethli 8 Exophilic

3 A. fluvitalis ° Endophagic
4 A. Stephensi 10 Exophagic
5 A. pulcherrimus 11 Domestic

5 A. sergenti
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1 Subdomestic 4 Gonotrophic cycle
2 Anthropophilic 5 Diapause
3 Zoophilic
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L hibernation 3 spleen index
2 parasite rate/index 4 congenital malaria
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! Low Birth Weight 5 Autochthonous malaria
2relapse 5 Indigenous malaria
3 Recrudescence/reinfection 7 Introduced malaria

4 mixed infection 8 Induced malaria
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! Imported malaria 3 Airport malaria
2 Cryptic malaria
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Malaria cases in IR Iran (1976-2023)
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Indigenous malaria casesin IR Iran (2010-2023)
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1 Hemolytic anemia 3 knob-like
2 erythrocyte sedimentation rate 4 tropical splenomegaly syndrome
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! algid malaria 5 anuria
2 Balck water fever 5 Disseminated intravascular coagulation
3 quinine 7 acute respiratory distress syndrome

4 hemoglobinuria 8 prepatent period
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3 inducible nitric oxide synthase 6 Toll-like receptor-4

4 indoleamine 2,3-dioxygenase
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1 reactive oxygen species 6 Huntington’s disease

2 reactive nitrogen species 7 Multiple Sclerosis

3 malondialdehyde 8 schizophrenia

4 Alzheimer’s disease 9 Sabin-Feldman Dye Test
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1CT Scan 5 Trimethoprim-Sulfamethoxazole
2 ophtalmoscopy 7 Cotrimoxazole

3 Xanthochromic CSF 8 clindamycin
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2 |sospora 7 Cryptosporridae
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4 Sarcocystidae 9 Sheather's sugar floatation method

5 Toxoplasma 10 phase Contrast Microscopy
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1 Fluorescein isothiocyanate (FITC)
2 modified acid-fast stain
3 modified safranin stain

4 Kinyoun modified acid-fast stain
5 Joseph J. Kinyoun
6 Zeil-neelsen stain
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