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Ultrastructural study on Cryptocaryon irritans
throughout the life cycle of artificially infecting Trachinotus blochi
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Abstract: The morphology of an isolate of parasitic ciliate Cryptocaryon irritans obtained from cage- cultured snubnose pompano
( Trachinotus blochit) from Huidong, Guangdong Province in China, was examined by observation of scanning electron microscopy
(SEM) and transmission electron microscopy (TEM) . The strains were maintained in experimentally infecting snubnose pompano
from which the sample used for ultrastructural observation was collected. The general structural organization of the pellicles
resembles that of the freshwater holotrich Ichthy ophthirius mulifiliis, consiging of three membranes: outer limiting membrane, the
ouer alveolar membrane and the inner alveolar membrane. The pellicular alveoli are characterized by the accumulation of electron
dense material in the trophont, tomite and theront, this material being lost in the newly encysed tomont. The theront, tomite and
trophont possess a complex oral apparatus, being composed of cytopharynx, oral rib, dikinetids and nematodesmata, without an
organelle of Lieberkuhn which is considered as a synapomorphy of the suborder Ophryoglenina. The monokinetid somatic cilia
appear in rows longitudinally on the theronts, tomites and trophonts, bu being lost at early sage of tomonts. There are
mitochondria, Golgi apparatus and lipid dwoplets in the cytoplasma of all stages of parasite, and mucocysts, contractile vacuoles and

endosymbiotic bacteria in theronts and trophonts. The size, shape and distribution of mucocysts in C. irritans are different from those
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of 1. mudtffiliis. The present dudy suggests that the taxonomic affinities of C. irritans should lie with prostome ciliates by analysis of

its different morphological characteristics from 1. multfiliis.
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1. TEM of a sagittal section of the whole theront show s the linear arangement of monokinetid somatic cilia( SC), and special arangement of dikinetid
oral cilia( OC) ; 2. TEM of the theront showing the four lobes of macronucleus located close to the posterior end; 3. SEM of the oral apparatus and
associated ciliature of the theront. Note the oral dikinetid cilia are shorter than the somatic cilia. Oral ribs( OR) that composed of microtubles extend
from the base of the paroral dikinetids toward the cytostomal opening; 4 TEM of oral region of the theront. Note the large bundle of microtubules,
nematodemata(N) , supporting the oral region, mucocysts(Mu), mitochondria (M), and lipid dropkt(L); 5. Longitudinal section of the theront
showing the oral area. Note papillae( P) with darkly sained extrusome (Ex), mucocysts mitochondria( M), and endosymbiotic bacteria( EB) ; 6.
Cross section of cortical area the theront. Note mucocysts (Mu) underying the plasnamembrane; 7. Pellicle and cortical cytoplasm of the theront.
Arrowheads point to the Golgi apparatus; 8. Three pellicle extensions( Pex) of the theront. Arrowhead point to dark body. L represents lipid droplets;
9. Cortical cytoplasm of the theront showing the mitochondria( M) wih tubular cristae; 10. A sagittal section of the pellicular structures of the theront.
Note that somatic kinetids lie betw een cytophsmic ridges, bngitudinal microtubules (L) are located at the ridge apexes Pellicular alveoli (PA) are
fiiled with electron dense material. Other cortical sructures include cell membrane (CM) , outer alveolar membrane (OAM) , inner alveolar membrane
(IAM), and alveolar septa (S); 11, 12, 13. Three pellicular extensons(Pex) of the theront. Arrowhead points to dark body. L represents lipid
droplets; 14. Longitudinal section of the oral region of the theront of C. imitans Paroral dikinetids are associated with a group of microtubules
(nematodestama) . These large bundles of microtubules originate from a phte at the base of the kinetosomes of the paroral dikinetid cilia( PD) and
extend deep into the cytophsm; 15. SEM of the whol trophont. The somatic cilia cover the whole cell. Arrowhead points to the oral apparatus 16.
SEM of the oral apparatus and associated ciliature of the trophont. Note that the microtubular gructures associated with the trophont oral apparatus.
D kinetid oral cilia( OC) , monokinetid somatic cilia( SC), and the microtubular ribs( OR) can be seen; 17.TEM of the trophont pellicular structures.
Note that pellicular alveoli with electon dense material( DM) and electron lucent vesicks(V). E represents thick epiplasm; 18. TEM of the
macronuclei (Ma) and micronuclei( Mi) of the trophont; 19. SEM of the trophont. Note the hrge bundles of microtubules that support the oral
opening( arowheads) ; 20. TEM of the contractile vacuole system and its components: Contractile vacuole( CV), pore camal( PC), contractile vacuole
pore( CVP) and thin membranous septum( arrowhaeds) . Mucocysts, lipid droplets, endosymbiotic bacteria can be seen in the cytoplasm; 21. TEM of
the cyst stage. Note electron dense body(DB), endosymbiotic bacterium (EB), food vacuole( FV), multilayered cyst wall(CW), and peripheral
vacuole( V) ;22. SEM of the cyst stage. Note the tomont appears devoid of any characterigic cortical sructure; 23. TEM of developing tomites inside
the cyst. Note the sliclke oral opening(Op) in the middle of the cytostome and dikinetids row of oral cilia( OD) around the cytostome; 24. TEM of
the tomite oral dikinetid structure. Paired kinetosomes occur as aring amund the cytostome and both kinetosomes are ciliated. Note the central pair of

microtubules of each cilium( Arrowheads)



