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Spirotrichonympha polygyra

Hblomastigotoides tusitala

Trypanosoma lewisi*

Diplocystis schneideri

Gregarina blattarum

Actinocephalus parvus

Klossia loosei

Echninomera hispida

Tetrahymena pyriformis

Entamoeba histolytica

Discorbis vilardeboanus

Rota/lie/la  roscoffensis

Allogromia laticollaris

Zelleriella  intermedia

Spirotrichosoma normum

Notila proieus

Chlamydomonas reinhardi *

Trachel&aphis  phoenicopterus

Rotaliella heterocaryotica

Actinophris sol

P atellina corrugata

Trichonympha okolona

‘ 2 Hypermastigotes/Zoomgstigina

2 Hypermastigotes/Zoomastigina

3 Trypanosomatina/Zoomastigina

3 Eugregarinida/Apicomlexa

3 Eugregarinida/Apicemplexa

4 Eugregarinida/Apicomplexa

4 Adeleida/Apicomplexa

5 Eugregarinida/Apicomplexa

5 HymenostomatidaKiliophora

6 Amoebida/Rhizopoda

6 Rotaliida/Granuloreticulosa

9 Rotaliida/Granuloreticulosa

IO Allogromida/Granuloreticulosa

1 2 Opalinida/Zoomastigina

1 2 HypermastigotewZoomastigina

1 4 Pyrsonymphidae/Zoomastigina

16 ChlamydomonadalesKhlorophyta

17 ProtoetomatidaKiliophora

1 8 Rotaliida/Granuloreticulosa

22 Cryptaxohelida/Actinopoda

24 Spirillinida/Granuloreticulosa

24 Hypermastigo?es/Zoomastigina
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-
Spirotrichosoma promagnum

Barbulanympha  ufatula

Trachelonema sulcata

Spirotrichosoma paramagnum

Spirotrichosoma magnum

BmAau &GLf/bl&!

Lba (aG>

wxd

24 Hypermastigotes/Zoomastigina

26 HypermastigotesYZoomastigina

28 ProtostomatidaEiliophora

48 Hyperma$igotes/Zoomastigina

60 Hypermastigotes/Zoomastigina

METACENTRIC SUBMETACENTRIC SUBTELOCENTRIC A C R O C E N T R I C

chromosome

MED!OCENTR!C A C R O C E N T R I C
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sac, as-axosome, ax-axoneme, pc-procentriole(prokinetosome), spb-sindle pole

body II.  L?rUbW3h.&WN  Grebnickiella  gracilis  (Phylum Apicomplexa) cc-

centrocone, nm-nuclear membrane, n-nucleus, nu-nucleolus.

n.  C-4 (b)
.

ax
al
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ZlJ 3 - 9 nl~~lnn~~~~~~~~~b~n~40~"~~9 Trypanosoma rhodesiense

bbWG”1Sniabb~Saab~~PIWbbPJPI~R n .  nwiGilU7a  abkan~liladua?anToar(ne)~8n

eJla~l~nl'j~cPl~l~~~~~~l~~~~~~~~~~~~~~~l~~~(e)  ~mu0a~~~~a0ub~R(smt)dl~S

~%wLIuI~Jo$~~~(~~PI  “u.  n~mk~a~~ %~~~Lfl~lR~Bll~U(chr)~~~~~~~g~~L&U~~

EaLn8era  chr-chromatin-like material, e~endosome(nucleolus-like  material), Ip-

laminated plaque, mit-mitochondria, ne-nuclear envelope, ngl-granular layer inside

nuclear envelope, np-nuclear pore, pmt-subpellicular microtubule, rib-ribosome,

smt-spindle microtubule (BIG Vickerman & Preston, 1970)
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Meiosis
1 .
I.

Interphase (diploid  cell). 2. Prophase  I. 3. Metaphase  I. 4. Amphase
5. Late amphase  I. 6. Metaphase  II. 7. II. 8. T&phaseAmphase  Il.

9. Cytokinesis.  10. Interphase (haploid  auS).

114 ZO 412



20 412 115



116 ZO 412



;p’  3-12 sberunlwnlsabPisba~r~rl8~doQ~~nswr6~  Jrichonympha  (C lass

Parabasalia, Phylum Zoomastigina) first step(meiosis  I) a. karyogamy, b.

synkaryon ~nissiluaaPrPr~n~~~Jd~~bJbOPa  2 hWl?i@ c. d~~8ldan”ar~~~~~~~~~~~~~~

d. sJ”aW%ia%.&t~lUws~,  e. anaphase I,  f. telophase I second step(meiosis II) g.

prophase  II h. anaphase II  (Qln Grell,  1973)

h
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$ 3- 14 bbWUd1lW%S%Wll09  Allogromia  laticollaris I- 15 &-&%nis~~

~~$bbEIElr~07~~~bW8l(agamogony) 1 6 - 1 9 ~nas~~~n7sB~w’Pb~~~~~~l~~~~~
(gamogony)  S::u: 1-6 bta: 15 fl6  mul t inuc lea te  agamont  XX 7-l 2 $0

uninucleate agamont 1 -juvenile agamont, Z-young agamont, 3-growing agamont,

4- mature  agamont ,  5 -karyok ines is ,  6-cytokinesis(schizogony),  7 -young

agamont, 8-growing agamont, g-mature agamont, 1 O-early “ameba-form”

nucleus, 1 1 -giant ameba-form nucleus, 12-break up of giant nucleus, 13-

schizogony, 14-budding gives rise to multinucleate agamont, 1 5 a.-binary fission,

1 5 b.-budding, 1 5 c.-cytotomy, 16-giant gametocytotomont, 1 7-multinucleate

gamont, 18-gamont with gametes, 1 9-gamont  with zygotes and some gametes

(9in
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* Grell,  1973 hY&  W?R  Stephanopogon ~lnlkTIal3~lY~YY~Y  Lwoff, A.,1  936

ila~~~~sow~~Qaa~BPraa~Pasb~Pr  homokaryotic U@i  Margulis  et at., 1993 “a&?T2sJ

arJaaaruwan%t6on
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-=d  3 - l  6  uerunlwnlabo~1~~~~ubns~~~~'bob~~b~OBI~la~b~~abn~~~~.%~n19u

~H.~I~W&%J~~@XI  Tracheloraphis  phoenicopterus  Fn99R~l519~PJl~~b~~bbM~~~bRsQa

&k~  ‘Y159nA~J89~~9fLa~~abbu~~~~~~~rO  a-compound nucleus, b- 1 st mitotic

division of micronuclei, c & d-division of compound nucleus, e-h n~-x&t&&?k~

%Wlt&$Ut  e-2nd mitotic division of micronuclei, f-l 2 daughter micronuclei, g-6

daughter micronuclei and 6 macronuclear antagen, h-reconstructed compound

nucleus (WI Grell, 1973)
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IpI  3 - 1 7  niwdian~~?l01waln~n~~~~t~~~~~~~~~~~~~~~laweri9~~~  a.

Paramecium, b. Stylonychia mytilus, c. Vorticella, d. Stentor roeseli,  e. Spirochona

gemmipara, f. Ephelota gemmipara, g. Metaphrya sagittae(r~~~el95n~~~n~~~~a~

L3R),  h. Spirostomum ambiguum, i. Ophiodendron porcellanum, k. Conchophthirius

caryoclada (Wfl Grell, 1973)

d

h
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n.
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$ 3-21 Iberun7w~~~oun7~~~~~~~~~~~~~~~o~~~os  Aulacantha scoly-

mantha a-plasmatic spheres in cytoplasm, b-numerous nuclei in plasmatic sphere,

c-nonmotile swarmer, d-crystal swarmer (WI Grell, 1973)

d c
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