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Isoyake studies in Shizuoka prefecture, Japan

Masatoshi Hasegawa™
Bulletin of Fisheries Research Agency, (32), 109-114

A type of isoyake in which Ecklonia forest died suddenly
has been known in Izu Peninsula in Shizuoka Prefecture
since 1911. On the Hainan Coast, the kelp forest which was
the biggest in Japan has disappeared by isoyake in Japan.
We struggled for the establishment of restoration of kelp
and for clarification of the cause of the isoyake of Hainan
Coast. The isoyake on Hainan coast was not affected by the
high water temperature as was reported in Izu Peninsula
of the Shizuoka Prefecture, but was thought as follows. The

light condition deteriorated as a background of the isoyake.

As a result, the productivity in the Ecklonia population
was lowered. In addition, browsing by rabbitfish joined as a
factor of the persistence of isoyake. By the observation on
the alteration of generation in isoyake area in Izu in 2004,
it was thought that the browsing of the parrotfish seemed

to be a factor of isoyake.

*1 Shizuoka Prefectural Research Institute of Fishery

Evolution of the teleostean zona pellucida gene inferred from the egg envelope protein
genes of the Japanese eel, Anguillajaponica
=74 % FF (Anguillajaponica) DIRIE & 2 G HHELR I NS
filie fiU zona pellucida &= DAL (330)

R

JNEHEELS 2 - HJNEZ* 2 - FEN—RR* ! - Zeh e

FEBS Journal, 277, 4674-4684 (2010)
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DDIP Y N BEER s U—= V7L, MoEHEBY O ZP
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DD ZPC (eZPCa~Cd) L% L72o 52D ) HD 45D
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720 TORAL VIIMMOFHBW O ZP & >3 7 BF1Zid3k
HWIZALNDbO0, FEEFHES =Y Y - FEHEO ZP ¥
YT BIIIFEE TS A THNO TR o7z, 2

DO EFZHBEDZP ¥ X7 E 1L A R Transmembrane
domain A L CW/z2SELOBETENTHEL L2 &
ZREL TV A,

Northern blot & RT-PCR T eZP D3 % 5% & 4 C
JIECHRIL CB O CTORBUIR SN b o7 F72
SFESELRMIED ZP ¥ 287 EHD cDNA OFRSI % T
GF R EER L 728 25, eZP IZIIETEB S A1
DRIED ZP & Sy BT Vv —T%E), ik CEmT
LoD LI NT. TNEDRRNE ZP ¥ VXV EHD
ARG ORFIZINE T, IEEEEAE L ELLOBRETE
AT AR IS b 572 L E 2 bivh,

| LR
" AR R SRR T
3 KSR ST AR
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MR K & KRGk THE & h7z= ¥ < X Oncorhynchus mykiss
DAFRE DB & O

BPHE S - AR - AR - AR

PR FE K,
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11(1), 1-11 (2010)

075 kg L7 1), BUEAERIZ71% & 29% TH o7z, S HITHE
JE7K B X Cld 2008 4F 4 A IZAREE 342 kg IZHUE L 72 KBk
RN D > 720 T XD IEBKE =2~ ADBAKIEIN
W52 L2 o TREMBOAFED[ER Z L DFEIDO S
n7z

* K RE BT I ZERT PR I K R

2 KEE B IR

K EESATIE7ERT & -2
* K EESART I ZERT B ZE N TR

BRI BRI K % H 724 45 A Eisenia arborea @ 0.1-1 kL AKHiHBICOREE

B2 R 2 - R AR

ORI R JE,

BRI ERIE K % FH 74 475 X Eisenia arborea o & |- %%
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W R R A, BB L ERROMBRIZOW TN
7oo MEHCIE 7 ) — AR S AERE L7 7T A e Tk %
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L7zo WINOHERX b B ORI WIER LR E
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11(1), 13-19 (2010)
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BEEEEREB I OBEROSHMNEEROBBRE ML
ok, AOMBEPRO LN, EOZ Ehs, BRiE
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FtasLEzohis,

K EERAT W FERT ER e AR
2 K EERAT I ZERT B FE N TR
3 KEE B IR
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Hatching enzyme of Japanese eel Anguillajaponica and the possible evolution of the egg
envelope digestion mechanism
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Fusion of lipid droplets in Japanese eel oocytes: Stage classification and its use as a
biomarker for induction of final oocyte maturation and ovulation

Tatsuya Unuma*!, Natsuki Hasegawa*!, Sayumi Sawaguchi*!, Toshiomi Tanaka*,

Takahiro Matsubara*', Kazuharu Nomura*, Hideki Tanaka*

Aquaculture, 322-323, 142-148(2011)

The quality of eggs obtained from maturation-induced
Japanese eel, Anguilla japonica, is unstable. One of the
causes for low quality eggs is that females are artificially
induced to ovulate at an inappropriate maturational
status. Here we investigated the feasibility to use the
morphological changes of lipid droplets in oocytes as a
biomarker to show the optimum timing for injections of
salmon pituitary extract (SPE) for priming and maturation-
inducing steroid (MIS) for final oocyte maturation and
ovulation. Various sizes of oocytes (700 to 1000 u m) were
collected by cannulation from maturation-induced female
eels during five days until ovulation. Morphology of the
lipid droplets in these oocytes were classified into 10 stages
mainly on the basis of their diameter, which increased with
the progress of maturation as the droplets fused together.
To assess thematurational status of each female, the lipid
droplet stage was determined for 10 oocytes randomly
chosen among the most advanced mode of developing
oocytes and the median value was defined as the stage for
the individual. Relationship between the lipid droplet stage
at induction of ovulation and hatchability of the ovulated
eggs was examined in 23 females, in which the hatching
rate markedly fluctuated. Stages of females from which
good quality eggs were obtained converged around stage
4 (five largest droplets, 55 to 70 x4 m) at priming with SPE,
stage 6 (90 to 110 u m) at injection with MIS, and stage 7

(110 to 130 u m) at ovulation, while those of females from
which low quality eggs were obtained showed distributions
over broader ranges. Furthermore, 466 females were
induced to mature and the lipid droplet stage at induction
of ovulation was examined in 13 females from which high
quality eggs (hatching rate >80%) were obtained. Most of
the 13 females were at stage 3 (40 to 55 u m) or 4 when
primed with SPE, at stage 6 when injected with MIS, and
at stage 7 when they ovulated. These results suggest that
the optimum stages for SPE priming, MIS injection, and
ovulation are stages 3 to 4, 6, and 7, respectively, though
the optimum stage for priming will be variable if the
temperature and/or the time between priming and MIS
injection is varied. We conclude that the lipid droplet stage
can be used as a sensitive biomarker to show the optimum

timing for inducing ovulation by hormonal treatments.

*I Hokkaido National Fisheries Research Institute,
Fisheries Research Agency

*2 Hamanako Branch, Shizuoka Prefectural Research
Institute of Fishery

* National Research Institute of Aquaculture, Fisheries

Research Agency
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Improvement in hatching rates in the Japanese eel Anguillajaponica by the control of
rearing temperatures in the late stage of maturation in the female parents

%7 F FHER A O RABR N BT 5 FFREOHIENC & % IO SMMEBRDOWE (FE L)

FHINEZ*

Aquaculture, 338-341, 223-227(2012)
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Optimum temperature of rearing water during artificial induction of ovulation in
Japanese eel

Tatsuya Unuma®!, Sayumi Sawaguchi*, Natsuki Hasegawa®!, Noriko Tsuda*!, Toshiomi Tanaka*’,

Kazuharu Nomura*, Hideki Tanaka®
Aquaculture, 358-359, 216-223(2012)

To obtain fertilized eggs of the Japanese eel Anguilla
japonica, mature females are injected with maturation-
inducing steroid (MIS) to induce final oocyte maturation
and ovulation and then paired with mature males for
spawning(induced spawning method) or stripped to collect
eggs for insemination (stripping and insemination method).
Progress of final oocyte maturation and ovulation and
consequent egg quality are affected by the environmental
water temperature. To detect the optimum temperature
of the rearing water during artificial induction of
ovulation by MIS injection, we investigated the effects
of water temperature on ovulation, egg quality, and its
deterioration due to over-ripening using the stripping and
insemination method. Mature females injected with 17 a

-hydroxyprogesterone were stocked in tanks maintained at

175C, 20 C, 225 C or 25 C . Earlier ovulation occurred
at the higher water temperatures. Viability of the eggs that
were collected from females immediately after observation
of ovulation was similar at 20 C and 225 C but inferior
at 175 C and 25C . After eggs are retained in the body
cavity for an hour, their viability was increasingly reduced
due to over-ripening at the higher temperatures between
20 C and 25 C . Moreover, hatchability of unfertilized eggs
placed in tubes and maintained at 15 C , 175 T, 20 C,
225 C or 25 C for 3 h showed a time-dependent decrease
due to over-ripening, which progressed slower at the lower
temperature band between 20 C and 25 C . However, 15
C and 175 C did not delay the progress of over-ripening
compared to 20 C . We conclude that 175 C and 25 C

are not appropriate for ovulation induction, because egg
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quality just after ovulation is lower than at 20 C and 225
C . In the stripping and insemination method, 225 T is
disadvantageous compared to 20 C because of the faster
progress of over-ripening, though this does not matter
in the induced spawning method as spawning behavior
and consequent fertilization are expected to occur at an

appropriate timing after ovulation.

*l Hokkaido National Fisheries Research Institute, Fisheries
Research Agency

* Hamanako Branch, Shizuoka Prefectural Research
Institute of Fishery

*} National Research Institute of Aquaculture, Fisheries

Research Agency

Maintaining meat freshness through spinal cord destruction in rainbow trout

Oncorynchus mykiss

Tsutomu Satoh*, Yumiko Makita*, Shigenori Kumazawa*, Hiroshi Okada®™, Yasumasa Igarash*
THEWARARE, %975, 111-117(2012)

Rainbow trout Oncorynchus mykiss is very delicate and
sensitive to the stress associated with capture. When we
used the regular storage method, killing in iced water
and chilling the fish with ice, the maximum stage of rigor
mortis was observed only half an hour after death, and
then the fish quality deteriorated rapidly. Since keeping the
fish fresh without changing the Kkilling procedure appeared
difficult, we examined the effectiveness of inserting a spike
into the medulla oblongata, followed by bleeding, and also

by passing a wire through the neural canal to destroy

the spinal cord to stop body struggling that induce ATP
consumption toward earlier postmortem rigor. By using
these methods, we managed to delay the maximum stage
of rigor mortis and increasing K-value above 10 hours in

icing storage.
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