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Of the parasitic ciliate, Ichthyophthirius found in the gill and skin of fish only one
species I. multifiliis Fouquer, 1876%2 is known up to the present. Chromatophagus
parasiticus Kersgrt, 1884% and I. cryptosomus ZACHARIAS, 1892¢ are regarded as synonyms
of I. multifiliis.

Similar parasites were found by several authors®®%? in marine fishes, too, but they
were neither observed in detail nor recorded as different species. SCHAEPERCLAUS® regard-
ed the latter as I. multifiliis, recognizing however as the exception to the fact that it has
somewhat longer cilia than the former.

In 1936 the author ®® found a similar parasite in various marine fishes kept in the
aquarium of the Institute for Fisheries of the Tokyo Imperial University in Aiti Prefec-
ture, Japan, in a severe diseased condition; e.g. The White-Spot Disease in Marine
Fishes.

As the author previously reported, this marine parasitic ciliate resembles the fresh-
water form, I. multifiliis in general appearance, but it differs distinctly from the latter
not only in the habit obligatorily adapted to sea water and marine fishes, but also con-
spicuously in the shape of the nucleus.

As the parasite seems to have been hitherto unrecorded, the author gives a descrip-
tion of it under the name of Ichthyophihirius marinus.

Ichthyophthirius marinus nov. spec.

Shape: The ciliate is egg-shaped, somewhat slender in young specimen and more
round in mature. Carefully observed in the specimen swimming freely in water, the
ciliate shows a contour in a lateral view resembling the seed of a persimmon, directing
its cytostome foreward, which is at the anterior and more pointed end of the body. In
this state the body is slightly slender posteriorly. In contrast with it the young speci-
men parasitic in the skin of fish has a slender anterior part, which is adapted to boring
the host’s tissue. Furthermore, the youngest specimen just left from cyst after multip-
lication provides almost the exact shape.

* Kannonzaki Fishery Biological Institute, Yokosuka, Japan.
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In the host’ tissue, in epidermis, or between epidermis and cutis, the young parasite
moves actively showing various appearances; round, ovoid, long-ovoid, sometimes bent
in a U-shape and irregular.

The shape of the transverse section of the body is almost round.

Size: The size of the 60 living parasites in the host’ tissue were measured. The
largest measured 452 # in length and 360 2 in breadth, the smallest measured 66 & in
length and 34 # in breadth. On the other hand, the youngest specimen just left from
the cyst measured 654 in length and 354 in breadth (under a water-temperature of
20—23°C).
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Cilia: The body surface of the ciliate is fine streaked longitudinally. The short
(7—8 p) fine cilia are ordered in these streaks, which are 30—40 in number in a lateral
view both in the young and the old.

Plasma: Ecto- and endoplasm are comparatively distinct; in living specimen the
former appears clear and is thickest in the anterior end, especially in the part of mouth
opening; the latter occupies the most parts of the content of the body and is filled with
numerous granules, small food particles and contracting vacuoles. In many specimens.
the melanin-mass taken from the host’s melanophores are found.

Nuclei: In most cases 5—6 small granules like micronuclei strongly stained with
haematoxylin are recognized. Some of them may originate from the nuclei of the
host’s tissue cells, but the exact characteristics are not yet known in detail.

The macronucleus is located in the posterior half of the body and is so constituted
that 4 (rarely 5—8) elliptical swellings are linked together in a U-form with a combining
string. The macronucleus, both swellings and string, is strongly stained with haemat-
oxylin. On an average the length of the elliptical swellings is somewhat larger than one
fifth of the body length in the young specimens and somewhat smaller in the old ones.
In the living specimen it is somewhat hard to chserve macronucleus in Ichthyophthirius-
marinus, because of the thick protoplasma and the complicated structure of it, while it
is always easily recognizable in multifiliis, as a distinct horse-shoe shape. In the living
condition when the ciliate is slightly pushed between two glass plates (cover- and slide
glasses) and the thick protoplasma is pushed out from the body to a certain degree, the
macronucleus of I. marinus is easily observed as a light, clear figure with the above
mentioned complicated shape. The ciliate was then cut 10 # thick and stained with
HepeENHAIN'S ironhaematoxylin. In the preparate the macronucleus showed the structure
consisted of many achromatic bladders, in each of which a minute chromatic granule is.
contained. In the formation of the cyst the macronucleus often shows the shape of a
long string, and the bladders and the chromatic granules at the same time extend along
the string conspicuously.

Mouth: The mouth opening lies near the anterior end of the body, and is provided
with a comparatively large field of the peristome and the short cytopharynx. Sometimes
a more or less long food vacuole exists, which treads deep into the body.

Multiplication: The multiplication occurs regularly after the full-grown ciliate falls
out the epidermis of the host fish. This can happen however after reaching quite dif-
ferent sizes of the body when the host died. The fallen out ciliate sinks to the bottom,
adheres to the suitable substance and forms a cyst. Within the cyst it multiplies by
division and a large number of minute young are produced in a similar way already
known in the fresh water species, I. multifiliis. In the marine species the membrane of
the cyst which is formed by the lapping of about 10 layers of very thin lamallae shows
a far thicker and tougher appearance than the fresh water ones. When cut and stained
with DELAFIELD’S haematoxylin and eosin about 6 outer layers of the completed cyst are
somewhat thicker and retain more colar of eosin than the inner layers. The cyst is.
nearly round and measures 90—400 2 in diameter, average 200—300 ..
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Though the cytological study of the multiplication has not yet been carried out, it
seems to me that the division in the cyst is somewhat uncommon. Through the first
division the ciliate seems to divide in one small and in one large cell. Several following
divisions occur only in the small cell, from which about 16 small cells arise. After that
the large cell follows the division. After some hours (about 24 hours in a few examples
in the dishes in the laboratory under an air temperature of 20—23C°) the cyst is filled
with small cells measuring 85« in length and 70 # in breadth on an average. The di-
visions continue further, and then 50—70 small cells can be seen in the external appear-
ance of the cyst (in a cyst, of which the diameter measures 200—300x) These small
cells measure about 40 x in length and about 30 « in breadth on an average. These cells
always move lively. In such a way the young are formed. When the young slip out
from the cyst its wall is not broken up and remains over a year in an unchanged ap-
pearance. How the young slip out from the cyst is not yet exactly known.

The young measures 65« in length, 354 in breadth and resembles the youngest
parasite found on fish in the shape of macronucleus, in length of cilia (7—8 z) and in
some other common shapes. The number of the young formed in the cyst differs con-
spicuously according to the size of the cyst, which is related to the size of the ciliate
left the skin of the fish. In a cyst which measured 200—300 2 in diameter the number
.of young reached 100 or more under the same condition in a dish in the laboratory.

The above mentioned process of multiplication of this pathogenic ciliate is almost
the same in principle to that of I. multifiliis. The division of the parasite in the skin
.of the host fish does not usually occur.

Location: The parasite situates mostly between epidermis and cutis, and rarely in
the loose tissue of the scale-pocket after the inflamation.

Host: Many species of marine fishes.

Pathological: The ciliate parasitizes in the gill and the skin of fish, creeps about
between epidermis and cutis, and causes an acute inflamation over the entire surface of
the body. Suffocation caused by reducing the respiratory surface in the gills is the
commonest result.

Distribution: This ciliate probably is world-wide. It was found in the adjacent
‘waters around Japan, from Hokkaido to Kydshd.
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KEVIWIETH B T L WCHA T Ichthyophthivium marinus & 454 Ehic, FOLHIFHAEAT

VIR R E B E D IR YER /MBI I X 553, KERBERT 1884, BUSCHKIEL 1936, SCHAEPERCLAUS 1954
MEDOHECHTHIT, BOELERANITENVDDEEZILNS,
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