— ,"1’7‘ — . - - _ 7 \
e i g K i
. .-!il"d v A 1 Wl ) ﬁ; ;
o TLLLELE @

\ S TrvIane




P , \ L PROTOZOOLOGY (SUBKINGDOM PROTOZOA) DEALS WITH THE STUDY OF
// /) VR : PRO'\T\ A OF MEDICAL IMPORTAN CE. DECIPHERING THE GREEK ROOTS RESULTS
T T Mo EGUL AR PHYLOGENETIC B bt ruiaT PROTOZOA ARE AMONG

“THE EARLIEST BRANCHING EUKARYOTES, SUCH A DEFINITION DOES NOT PROVIDE
\" MUCH DESCRIPTIVE INFORMATION.



PROTOZ0OA EXHIBIT 4
WIDE VARIETY OF

MORPHOLOGIES
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THE VAST MAJORITY OF
PROTOZOA ARE MICROSCOPIC.

E A\ ‘V"'.Q’D'v‘} 'y“
~ ORG/ ISMS DISCUSSED IN PARA 21T VIFT
| BE 3 - 50 UM. THIS SMALL SIZE NE *at ITATES
._.- ~ THE USE OF & MICROSCOPE TO DETECT
| PROTOZO#. AN ELECTRON MICROSCOPE IS
- NEEDED FOR DETAILED MORPHOLOGICAL

'STUDIES.
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BIOLOGICAL CLASSIFICATION

PHYLUM:
PROTOZOA

CLASS: CLASS: CLASS: CLASS:

Amoebae (Rhizopoda)| |Zoomastigophora Telosporidea Ciliatae
SARCODINA FLAGELLATA SPOROZOA INFUZORIA

v'Entamoeba Tripanosoma brucei v'Toxoplasma v'Balantidium

histolytica, /'%j)‘j:'g?(li‘es:i’e nse, gondii, coli.

vE. coli, v'T. crusi, v'Plasmodium
v'E. hartmanni, v'Leishmania tropica vivax,
v'E. gingivalis, minor, v'Pl. malariae,

S 5 / - - - %
v'Negleria fowleri, ;Jlgl,is ;l:n Aia tropica v'PL falciparum,
v’ Acanthamoeba v'L. mexicana, v'Pl. ovale,

castellani. v'L.donovani, v'Pneumocystis
v'L.brasiliensis, carinii,
v'Lamblia intestenalis, ;

% RS v

v'Trichomonas vaginalis, Sar c'oc?' i
v'Tr. hominis, homimis.
v'Tr tenax.




LIKE &ALL OTHER ORGANISMS,
PROTOZOA MUST BE ABLE TO
ACQUIRE

PRE ATOR -'**""l ELY )

UNT DOV NORMSSI\/ 'Y AMBUSH OTHER ORGANISMS

~ (TYPICALLY BACTERILA OR OTHER PROTOZ | SOME

- PROTOZO#A ARE PHOTOSYNTHETIC AND C&AN CAPTURE THE
ENERGY OF THE SUN AND CONVERT IT TO USABLE

~ CHEMICAL ENERGY (LE., AUTOTROPHIC OR

PHOTOTROPHIC). MANY PROTOZOA ARE NOT RESTRICTED
TO A SINGLE FEEDING MECHANISM AND CAN UTILIZE
COMBINATIONS OF THE ABOVE (L.E., HETEROTROPHIC,
MIXOTROPHIC).
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PROTOZOA ARE CONVENIENTLY DIVIDED INTO
FREE-LIVING AND SYMBIOTIC WITH & FEW
THAT ARE FACULTATIVE SYMBIONTS.

 IMPLIES 2 YSIOLOG %L DE %
~ ON ANOTHER ORGANISM FOR IT
‘,-NUTRITION DIFFERENT FORMS OF

SYMBIOSIS CAN BE DISTINGUISHED ON
~ THE NATURE OF THE ASSOCIATION

BETWEEN THE DISSIMIL AR ORGANISMS
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« MOTILITY IS NOT & UNIVERSAL FEATURE OF PROTOZOA AND DIFFERENT PROTOZOA UTILIZE
DIFFERENT MECHANISMS FOR THEIR MOVEMENT. IN FACT, PROTOZOA WERE INITIALLY
CLASSIFIED BASED IN PART ON THEIR MOTILITY. CILIA AND FLAGELLA ARE SUBCELLULAR
STRUCTURES, WHICH PROPEL PROTOZOA THROUGH A FLUID MEDIUM. FLAGELLA ARE LONG
WHIP-LIKE STRUCTURES, WHICH PROPEL THE ORGANISM AS & RESULT OF WAVE-LIKE BEAT,
WHICH IS PROPAGATED THROUGH THEIR LENGTH. FLAGELLATED PROTOZOA TYPICALLY
HAVE ONE OR A FEW FLAGELL A PER ORGANISM. IN CONTRAST, CILIATED PROTOZOA ARE

USUALLY COVERED WITH ROWS OF NUMEROUS CILIA. CILIA AND FLAGELLA CAN ALSO ASSIST
IN THE PROCUREMENT OF +¥OOD, REPRODUCTION AND OTHER FUNCTIONS.
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THE MOST COMMON FORM OF
REPRODUCTION IN PROTOZOA

IS ASEXUAL BINARY FISSION

] {I.l )
 NEWLY FORMED CELLS IS SMALLER
TR CAl Y THE LARGER ALLED

' MOTHER AND THE SMAL-LER 1 THE DA g HT R SOME
PROTOZOA WILL FORM AN INTRACELLULAR BUD AND
ESSENTIALLY GIVE BIRTH. ANOTHER VARIATION OF
BINARY FISSION IS & MULTIPLE FISSION OR
SEGMENTATION. IN THIS SITUATION, SEVERAL ROUNDS
OF NUCLEAR REPLICATION OCCUR WITHOUT
CYTOKINESIS. THIS MULTINUCLEATED CELL WILL
THEN FORM MULTIPLE PROGENY SIMULTANEOUSLY.
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~+ 1PROTOZOA ARE UNICELLULAR ORG

2 EACH PROTOZOON PERFORMS #

LULAR, BEING NOT DIVIDED INTO CELLS.

D
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3 THE PROTOZOON IS MADE OF & MASS OF PROTOP. ;‘ ” AND NUCLEOPL ASM.

¢ Y
« 4 THE CYTOPLASM CONSISTS OF O ? THIN HYALINE F 'VOLU! OUS GR T‘%ﬂ(‘%{ DOPLASM.
. ) ‘_ T R \
s 5. THE ECTOPLASM FUNCTIONS IN: PROTE ON, LOCOMOTION, ( ‘00D, EXCRETION AND RESPIRATION.
S : & .‘- ‘.‘ ' :

» 6. THE ENDOPLASM IS CONCERNED WITH OLISM. IT ENCLOSH

. &) FOOD VACUOLES: CONTAINING FOOD DUR GESTION, ' |

h THEM ) 1 HE EXTERIOR BY BURSTING THROUGH THE ECTOPLASM
..

~

. B) VOLUTIN GRANULES: STORED FOOD IN THE FORM OF CARBOHYDRATE YCOGEN VACUOLES) OR PROTEIN (CHROMATOID BODIES),

- C) EXCRETORY VACUOLES: COLLECT WASTE PRODU E)\QVD DISCHARC

c D) THE NUCLEUS.

e 7. THE NUCLEUS FUNCTIONS IN REPRODUCTION AND MAINTAINING LIFE. IT IS MADE' OF NUC’LEAR MEMBRANE, NUCLEAR SAF, CHROMATIN. IN THE VESICULAR
NUCLEUS THE CHROMATIN IS CONCENTRATED IN & MASS (THE KARYOSOME) OR DISTRIBUTED BETWEEN THE KARYOSOME AND THE INNER SURFACE OF THE

NUCLEAR MEMBRANE (PERIPHERAL CHROMATIN). IN THE MASSIVE NUCLEUS THE CHROMATIN IS DISTRIBUTED DIFFUSELY.



liglkd

-
L7 ,

GENERAL BIOLOGY OF PROTOZOA
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ingestion of solid particles by the help of pseuc
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acuoles.

enzyme to liquefy tissues.
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a) Pseudopodia (amoeboid movement). ‘
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. b) Flagella: whip-like ﬁl'q_n'iént ar ‘ 3-: Of;!l the ki 'd last+ blepharoplast + parabasal body).
. ’ > . o ) 3 o~.-5 ol F\ .’:.} . b
- c) Cilia: like flagella but smaller and more numerou. ing most of the body.

« 6. Cyst formation: encystment of some protozoa is essen ial for suﬁ. ival outside the body of the host and during transmission from host

to host. . y o R

* 7. Reproduction may be asexual or sexual.

. a) Asexual reproduction (simple fission): division of the nucleus by amitosis the chromatin into chromosomes); division of the
cytoplasm by simple fission into two (binary fission) or more (multiple fission).

. b) Sexual reproduction: the formation of 2 cells (male and female gametes) by reduction division, and their union (or syngamy)
resulting in the formation of a zygote.



CLASS LOBOZEA

(SARCODINA)

IL AI

éDINA) IS TYPIC LLY AMO OFR 0ID

3 AND IS REPRE- SENTED IN HUMANS BY
SPECIES OF ENTAMOEB2, ENDOLIMAX,
IODAMOEBA, NAEGLERIA, AND
ACANTHAMOEHA.



CLASS
ZOOMASTIGOPHORA
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 CHILOMASTIX) AND BLOODAND
~ TISSUE FLAGELLATES

- (TRYPANOSOMA, LEISHMANIA).
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« SPOROZ0A UNDERGO A COMPLEX LIFE CYCLE " 1IN o
WITH ALTERNATING SEXUAL AND ASEXUAL orin—RE N

REPRODUCTIVE PHASES, USUALLY INVOLVING « '
TWO DIFFERENT HOSTS (EG, ARTHROPOD AND
VERTEBRATE, AS IN THE BLOOD FORMS). THE

SUBCLASS COCCIDIA CONTAINS THE HUMAN
PARASITES ISOSPORA, TOXOPL ASMA, AND
OTHERS. AMONG THE HAEMOSPORINA (BLOOD
SPOROZOANS) ARE THE MALARLA PARASITES
(PLASMODIUM SPECIES).




e CILIOPHORX IS & COMPLEX PROTOZOON
BEARING CILIA DIS- TRIBUTED IN ROWS
OR PATCHES, WITH TWO KINDS OF
NUCLEI IN EACH INDIVIDUAL.
BALANTIDIUM COLI, A GIANT
INTESTINAL CILIATE OF HUMANS AND
PIGS, IS THE ONLY HUMAN PARASITE
REPRESENTATIVE OF THIS GROUP.







UNDERSTANDING
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