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ɾʛʫʪʠʢʦʚʳʝ ʧʨʦʪʠʩʪʳ

ʄʦʥʘʜʳ

çMastigophoraè

ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʧʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ



ʆʪ çɽɼʀʅʆʁ

ʌʀʃʆɻɽʅɽʊʀʏɽʉʂʆʁ

ɺɽʊɺʀè

ɼʦ çʥʝʨʦʜʩʪʚʝʥʥʳʭè ʛʨʫʧʧ, 

çʂʆʅʉʊʈʋʂʊʀɺʅʆɻʆ

ʇʈʀʅʎʀʇɸ

ʆʈɻɸʅʀɿɸʎʀʀ

ʂʃɽʊʂʀè

Butschli, 1881

ʊʠʧ Protozoa

ʂʣʘʩʩMastigophora

Levine et al., 1980

ʇʦʜʮʘʨʩʪʚʦ Protozoa

ʊʠʧSarcomastigophora

ʂʣ. Mastigophora

ʧ/ʢʣ. Phytomastigina

ʧ/ʢʣ.Zoomastigina
Leedale, 1974

18 ʮʘʨʩʪʚ, ʠʟ ʥʠʭ

7 ʮʘʨʩʪʚ -ʞʛʫʪʠʢʦʥʦʩʮʳ

Cavalier-Smith, 1978

7 ʮʘʨʩʪʚ, ʠʟ ʥʠʭ

6ʮʘʨʩʪʚ -ʞʛʫʪʠʢʦʥʦʩʮʳ



ɾʛʫʪʠʢʦʚʳʝ ʧʨʦʪʠʩʪʳ: ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦ ʵʚʦʣʶʮʠʦʥʥʳʤ ʩʪʚʦʣʘʤ



ʪ. Chlorophyta ʪ. Cryptophyta

ʪ. Dinophyta

ʪ. Choanomonada

ʪ. Opalinata
ʥ/ʪ. Ochrophyta

ʪ. Euglenozoa

ʪ. Parabasalia

ʆʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʞʛʫʪʠʢʦʚʳʭ ʧʨʦʪʠʩʪʦʚ

ʪ.Diplomonadida



ʪ. Chlorophyta ʪ. Cryptophyta

ʪ. Dinophyta

ʪ. Choanomonada

ʪ. Opalinata
ʥ/ʪ. Ochrophyta

ʪ. Euglenozoa

ʪ. Parabasalia

ʆʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʞʛʫʪʠʢʦʚʳʭ ʧʨʦʪʠʩʪʦʚ

ʪ.Diplomonadida

Archaeplastida Hacrobia Opisthokonta

Heterokonta

Alveolata

Excavata





ʂʦʣʠʯʝʩʪʚʦ 
ʞʛʫʪʠʢʦʚ

Protoopalina sp.

ʄʥʦʛʦʞʛʫʪʠʢʦʚʳʝ

ɼʚʫʞʛʫʪʠʢʦʚʳʝ

Chlamydomonas sp.

ʆʜʥʦʞʛʫʪʠʢʦʚʳʝ



ʀʟʦʢʦʥʪʥʳʝ

ɾʛʫʪʠʢʠ ʦʜʠʥʘʢʦʚʳ 

ʧʦ ʜʣʠʥʝ ʠ 

ʩʪʨʦʝʥʠʶ

ɸʥʠʟʦʢʦʥʪʥʳʝ

ɾʛʫʪʠʢʠ ʩʭʦʜʥʳ ʧʦ 

ʩʪʨʦʝʥʠʶ, ʥʦ 

ʨʘʟʥʦʡ ʜʣʠʥʳ

ɻʝʪʝʨʦʢʦʥʪʥʳʝ

ɾʛʫʪʠʢʠ ʨʘʟʣʠʯʘʶʪʩʷ 
ʧʦ ʩʪʨʦʝʥʠʶ

ʤʘʩʪʠʛʦʥʝʤʳ



ʄʘʩʪʠʛʦʥʝʤʳ, ʚʳʷʚʣʷʝʤʳʝ ʫ Chlamydomonas sp.ʤʝʪʦʜʦʤ

ʠʤʤʫʥʦʬʣʶʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʠʟ Nakamura et al., 1996)



ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʥʜʫʣʠʧʦʜʠʡ ʯʘʩʪʦ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʩʪʠʛʦʥʝʤʳ ʠ 

ʯʝʰʫʡʢʠ

Entosiphon sp.

ʫʥʜʫʣʠʧʦʜʠʷ

ʄʘʩʪʠʛʦʥʝʤʳ

Piramimonas tetrarhynchus

Mamiella gilva

ʯʝʰʫʡʢʠ



ʂʦʤʧʦʥʝʥʪʳ ʞʛʫʪʠʢʦʚʦʛʦ ʘʧʧʘʨʘʪʘ

1. ʋʥʜʫʣʠʧʦʜʠʷ
ʂʣʝʪʦʯʥʘʷ

ʤʝʤʙʨʘʥʘ

2. ʂʠʥʝʪʦʩʦʤʘ

2. ʂʠʥʝʪʦʩʦʤʘ

3. ʂʦʨʝʰʢʦʚʳʡ

ʘʧʧʘʨʘʪ



1. ʋ ʥ ʜ ʫ ʣ ʠ ʧ ʦ ʜ ʠ ʷ
Åʧ ʦ ʧ ʝ ʨ ʝ ʯ ʥ ʳ ʡ   ʩ ʨ ʝ ʟ

ɸ-ʤʠʢʨʦʪʨʫʙʦʯʢʘ

ɺ-ʤʠʢʨʦʪʨʫʙʦʯʢʘ

ʎʝʥʪʨʘʣʴʥʳʡ 
ʜʫʧʣʝʪ 

ʤʠʢʨʦʪʨʫʙʦʯʝʢ

ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ 
ʜʫʧʣʝʪʳ 

ʤʠʢʨʦʪʨʫʙʦʯʝʢ

ʈʘʜʠʘʣʴʥʳʝ 
ʩʧʠʮʳ

ʅʝʢʩʠʥʦʚʳʝ 
ʤʦʩʪʠʢʠ

ɼʠʥʝʠʥʦʚʳʝ 
ʨʫʯʢʠ

ʄʝʤʙʨʘʥʘ

ʎʝʥʪʨʘʣʴʥʳʡ 
ʬʫʪʣʷʨ ʇʘʨʘʢʩʠʘʣʴʥʳʡ 

ʪʷʞ

Trypanosoma sp.


