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Studies on a Nematode, Philometra, in the Marine Benthic Fishes-II.

Morphology of the Larvae and Experimental Infection to the

Intermediate Host.

Seiji SAKAGUCHI and Osamu FUKUHARA

Summary

Some observations of embryonic development in the uterus of female worm and
experimental infection with the larvae to the first intermediate host were carried out on
the Nematode, Philometra mariae, parasitic to the marine benthic fishes, Rhiinogobius fflaumi
and Chaeturicys sciitius. The results are summarized as follows:

1. The embryos developed in the uterus of female and grew completely to the active
first-stage larvae in the uterus of female from August to September. The larvae escape
into the seawater after rupture of the body of the gravid worm which is living in the
capsule being formed in the subcutaneous tissue of the host fish. Each gravid worm of
8-20 mm in length contains 20,000-100,000 larvae in the uterus.

2. Some copepode presumed as first intermediate host were experimentally exposed to
the first-stage which were kept in a small vessel. The larvae were successfully obtained
from the hemacoel of the infected copepods of several species. The larvae ingested by
the copepod, penetrate into the hemacoel through the gut wall and then they develop
to the third-stage larva after two times molt in the place.

3. The free living larvae kept in the seawater at 20°C of water temperature showed
high survival rates for 4 days, but thereafter the mortality is increased pari passu with
days. They possessed the ability to penetrate into the host for 3 days.

4. Larval development of the Philometra in the uterus of gravid worm and in the
hemacoel of copepod are following:

1) The first-stage larvae just escaped from the gravid worm are unsheathed and 360-460
« in the length and 14-15 x4 in width. The larvae are characterized by long filiform
tail, tapering to a sharp point. Three lips are visible on the top of anteror extremity
of the body. The esophagus appears narrow muscular, hogeneous tube and protrudes
into the lumen of the intestine which is not yet joined to the proctodeum in the
stage. The anus is situated at the ventral surface a distance of 85-95 x4 from' the
posterior end. The intestine of the first-stage larva, is joined with the rectum after
developed for 2 days in the hemacoel of the copepod. They move actively in the
hemocoel of the copepod.

2) The second-stage larvae were found in the copepods after 5 days. These larvae have
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a loose sheath. They did not move actively in the hemocoel of the copepod. The tail of
the second-stage larva is shorter and rapidly tapers to a sharp point. The esophagus
is divided into a relatively narrow musculal part and thicker glandular portion.

3) The third-stage larvae were found in the copepods maintained in the seawater of
20°C, during 25 days. The third-stage larva differs from the second-stage in the
following points:

The muscular bulbous part comes to be discenible at the anterior port of musular
esophagus. The glandular portion of esophagus is width and the structure of the
esophagointestinal valve is protruded into the lumen of intestine.
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Fig. 1. Development of Philametra mariae in the uterus of female.

Fig. 2. A gravid worm emerged from the

capusule in supcutaneous tissue of the
operculum of the host fish.
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Table 1. Numbers of larvae by size observed in

the uterus of gravid worm

Numbers of larva Total length of
(x10)3 worn (mm)
20.9 + 1.9 8.0
32.0 + 1.6 11.5
35.1 + 1.4 13.0
63.2 + 4.0 4.0
7.5 &+ 2.5 16.5
109.3 £ 6.8 20.0
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Table 2.

the experimental exposure.

Infestation of the larvae into the internal organs of copepods after

1 hr. after infection

24 hr. after infection

Items
Number of Number of the Number of Number of the
copepods whose copepods whose
\ copepods digestive organs copepods .

. R infected with the j R hemocoel infected
Species \ examined larvae examined with the larvae
Tigriofus japonicus 15 15 10 10
Microsetella sp. 5 1 3 1
Macrosetella sp. 4 1 3 1
Calanus

helgolandicus 8 1 2 0
Paracalanus tarvas 5 1 3 0
Acartia clausi 3 1 2 0
Oithona nana 4 0 5 0
Paranthura jafonica 10 2 5 0
Ericthonicus fugnux 8 1 4 0
Protella gracils 7 0 3 0
Nauplius of

Cirripedia 3 0 5 0
Juvenile of 5 1 5 0

Peraeus japonicus
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Fig. 3. The active first-stage larvae libareted to

the sea water from the uterus of gravid

female.
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Table 3. Infective rate and number of larvae found in the hemocoel of copepod at

different temperature.

\ T
emperature
Days of [§®)) 25 21 18 10
after exposure Items\
Infective rate (%) 80 90 80 0
1 Number of larvae | , 41,7 3.3+1.7 3.142.1 0
invaded : . : : ' ’
Infective rate (%) 100 100 100 0
2 Number of larvae
s 3.4%2.2 4.2£1.7 3.7£1.9 0
Infective rate (%) 100 100 100 0
4 Number of larvae
invaded 5.2+2.9 5.51+1.8 5.4+4.1 0

B bOBRGOBEBERC L5 FROBEN # T 5b 0w, FREY20°CO ERKEFC AL TE
%, SBBR T &R, 000BICR LTF 2 ) & R A20B % Eil I8 CHRO BRRLHLE LIHEN
Table 4. THhb, FHELLBEHLUI/FRILS B EFCHERERNEE LTV 524 BERIIKRECH
%9, 5 MBI LIIUD S, REEOBBAKZS L ORRR LFROBARKY S5 &, LD
HOES EEENFHS B, 3HABETIRELAEDEEDOMEBNDBELRALONES, 4H~6HED
LOTIIREBETL, 7HHTELL AbhE b, BARKCOWTH FifEmS Abhis, T
o, BRAGKE LCH LA, BHEE3 BRIZEAEESLRVERRNIEZE T8, RHTUERT
L, 5~6H BUBETIIRENEXTed -T2,

Table 4. Survival and percent infection of larvae after emergence into the

seawater from gravid worm.

Days after emergence

from worm 1 2 3 4 5 6 7
Items
: o 100 100 100 100 62.0 55.6 41.6
Survival rate (%) (n=10)* (n=10) (n=10) (n=10) (n=50) (n=36) (n=48)
: 9 100 100 90 40 30 3.3 0
Infective rate (%) (n=10)*(n=10) (n=10) (n=10) (n=10) (n=59) (n=20)

Number of larvae
found in the )

hemocoel of copepod |2.84:1.7 3.442.0 2.8+2.3 1.2%+1.7 1..0%0 1.0+ 0 0
at 24 hrs. after
exposure

*n Numbr of larvae examined
*n Number of copepods examined
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Fig. 4. A copepod, T'igriotus japonicus, in which the
hemocoel infested with several larvae of Philo-
melra mariae
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Fig. 5. Morphological changes of larval stages of Philomeira mariae developing
in the hemocoel of Tigriopus japonicus, reared in seawater at 20 °C.
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Fig. 6. General anatomical features of larvae in different

stages of development.

la. First-stage larva from the uterus of gravid worm.

1b. Posterior end of the first-stage larva obtained from
the infected copepod after 2 days reared.

2a. Second-stage larva dissected from the hemocoel of
the infected copepod after development for 5 days.

2b. Same, showing a loose sheath.

3a. Third-stage larva obtained from the hemocoel of
the infected copepod after for 25 days reared.

3b. Showing the end of the esophagus and tail of the

third-stage larva.
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