JeAEIIER 69, 129—134 (2005)
Sci.Rep. Hokkaido Fish.Exp.Stn.

ESX - AL A IERERORGERT
£k FERTFHRFZRAVLEESX - AL DS

Cryopreservation of flatfish sperm
I1. Artificial hybridization among flatfish using cryopreserved sperm

Setsuo SAITOH*

Scanning electron microscope observations on eggs of Japanese flounder (Paralichthys olivaceus), and
cryopreserved spermatozoa in seven species of flatfish, Japanese flounder, Pacific halibut (Hippoglossus stenolepis),
barfin flounder (Verasper moseri), brown sole (Pleuronectes herzensteini), crest head flounder (Pleuronectes
schrenki), marbled flounder (Pleuronectes yokohamae) and slime flounder (Microstomus achne). One micropyle
which average diameter was 5 to 7 x m on the surface of egg was opened and spiral structure was observed in
micropyle tunnel and many pits were present on the egg surface. The external shape of spermatozoa of seven
species of flounder was closely resembled one another. The spermatozoa of those species had almost round-shaped
head, a middle piece, and a long tail. Measurements of head length, head width, and tail width of each spermatozoon
were done, but there were no significant difference (p>0.01). The present result indicated at least these six species of
flounder sperm could run through the micropyle of Japanese flounder egg. Hybridizations among flatfish were
attempted by artificial insemination and chromosome manipulation technique using Japanese flounder eggs and
cryopreserved flatfish sperm, but embryo forming and hatching rates were extremely low and no hybrid fish was
produced.
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Fig.l Scanning electron micrograph of micropyle in Japanese flounder (a). Pit structure
(arrow heads) on the surface of egg.

Scale bar = 10um. High magnification of micropyle (b). Spiral structure (arrows) in
micropyle tunnel. Scale bar = 4
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Fig.2 Scanning electron microscopy images of flounder sperms. a: P. olivaceus, b: H. stenolepis,
c: V. moseri, d. P. herzensteini, e: P. yokohamae, . P. schrenki, g: M. achne. Scale bar = 2 ym.
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Fig.3 Measurements of head length, head width and tail width of spermatozoa for seven species
of flounders. There were no significant difference(P>0.01) in any of the measured parts of
the spermatozoa. Vertical bar indicates the standard deviation of the mean.
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Fig.4 Embryo forming rate of hybrids among flatfish produced by chromosome manipulation.
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Fig5 Hatching rate of hybrids among flatfish produced by chromosome manipulation.
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Cryopreservation of flatfish sperm
l1l. Long-term preservation of sperm from sex reversed gynogenetically induced
clone Japanese flounder (Paralichthys olivaceus)

Setsuo SAITOH™ and Tatsunari MORI*

Hatching rates of Japanese flounder (Paralichthys olivaceus) eggs inseminated by the cryopreserved or fresh sperm
from sex reversed clonal Japanese flounder were compared. Hatching rates increased with the number of straw or
pellet when using cryopreserved sperm frozen by straw or pellet method. And they were over the values of using
fresh semen when four straws or four pellets were applied to the insemination. Abnormal fry rates using
cryopreserved semen were not so different compared with them using fresh ones. Hatching rates of eggs inseminated
by the cryopreserved sperm which were stored under the three different cryopreserved temperatures, -80°C(deep
freezer), -150°C(deep freezer) and -196°C (LN,) for about one year were examined for comparison. In case of -80°C,
hatching rates of eggs inseminated by cryopreserved semen were zero, but when preserved at -150C, they were

almost as same as when stored in LN,.
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Figl Hatching rate and abnormal fry rate of Japanese flounder (Paralichthys olivaceus) eggs inseminated by

cryopreserved sperm frozen by pellet method.
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Fig.2 Hatching rate and abnormal fry rate of Japanese flounder (Paralichthys olivaceus) eggs inseminated by

cryopreserved sperm frozen by straw method.



7205, AfETIESLT% TH Y, i, HEFIEDT3.5%
# EHAMHETH -7z (Figl)e T2, APHE—FEIIBNT
b, A MO —OFOEIIE, PRS2, 45
TRV R DB E D H o728, Pl A ba—4
KT, BB HEMHH L2 a0ombx% Ll - 7
(Fig.2)o WALIFHEDOZHFERIZOWTIE, XL v MEDH
£488~13.8%, A MU —{ED¥A1313.1~238%THh )
SIINT ) XS o125, A MO —IED ST E
Tholze LAL, FEEMEMHEHLZHEES, 6.1~
4.7%TH Y, FHERAHBTOBHAE L RKERE NI D

272,

Hatching rate (%)

eJ A - VA OR R 3 137

(R81) BEHERFRELEZ TH L FERRAT LR,

R L 7RG & RTINS S &, 2o%kof %
TR AER % Fig. 3L Figdll/r L7z, —80CH 7 ) —3
— R LA, XLy MERDA bE =L
IR & A CIUTF RSB SN o7z, THUIRL T,

—150CH 7)) —F—%@FH L7251, XLy METIE,
ANL vy b3~ 4R L7z & EMLEITH0% E 2D,

AREFZPIRE L7255 OW LR L IZIZFRSFOKRT
Ho72(Fig.3)e —F, A PMO—ETIE, BLERITFITH
FEFZOYE% LY, 3AKMBEH LK S 72H82.0%
EEfEE R L7 (Figd).

No. of pellet

Fig.3 Effect of different storage temperatures of cryopreserved sperm frozen by pellet method
on hatching rates of Japanese flounder (Paraliththys olivaceus) eggs.

Hatching rate (%)

No.

2

of straw

Fig4 Effect of different storage temperatures of cryopreserved sperm frozen by straw
method on hatching rates of Japanese flounder (Paralichthys olivaceus) eggs.



138 EEREEGME, % LA

=R

AREFFEIC LY, FEERBEEORN 4 RO WS T«
TRLTBINE, #@EOANTZRIC L) 7R S 12 I er
BEPEEND EEZ LN, T, WEREEZ T TS
{, —150COBLE TV —F—12BVTH LR b
LEEBOMME TH UL, BTFORERGESTTETH D,
b= A 4RI & Lo, R ERPTORAFL
W LT S @t 2e Wb DTh o7, diiifhaEzs i
WARE T, BFHORBE FORGEAR—AFQLEL
L, EBICHAERZ Y WHAT ILEN DL, T4 —7
7 =W =T, BEEREAELRD, n
ANR—ATREDRAEDVIREL 2 B0 1o T, HAEET
AR L7 KB AEE S BEREF O TS, 70—
YT ADRFRGEDOHI L ST, BRJKEFE L%
Gl f D HE E \ B HE A DRATAE T- ORI AR S M % 6

v I X DA, IE1.0g TRHLE00R ICHY L, FHE
FER20 0% WK L 72 IRg, ABFFRAG S0 5 91,000/2 DAL
HRPEE NIz, o T, BHREHIITHESR O 4 52
PLBELIRET S &, 10077 ROBLFAEIEE DI,
#1000 g DARZFEINDWE 7 O T, FEERFEIC L T20 4l
X1,000=20mAL2E & %% 1), HAERAEAEIIZ20X 4 =80ml
LB AT HBE, sAEIREEH] (DMSO) &) ¥ 7L
i (pH6.0) DIRGT TR E 5 IEICHINT 5720, 80X
5=400MDR) 2 — ADLEL B, XL v b TEXIE
A bE— 1 ARBEZ0IM T OFHPUTR 2 HiET 50T, 1k
WENLRL Y P ROTA M=o, 400m,01m=
4000f (AR) &7 2bo 0ImEDRL v FEOIF SR
AR A b a—8(0.5m%) & H L 7235812, 4,000/ 0~
Ly NOEREEH3L, 4000KD A O —DOEFEE K5
ERETLE, BETRINTHWLE T4 =TT —F—
(—150C) DEEIII0¢THDE05, 100D
e Ly METIX120 3 =401, A bE—ETE
120,/ 5 = 2410145 % DL 5 & O SAEAE T O WU A5 0] fE
EEZLND,

FEH A EBG BT, MO AR OA Iz
L BABWAE, FRIVHBA OB D WS & 55
SRV T ORI, B2 AV AIFOSMHE R 5 F
THER 2 RAT L T B L HMEN L ETH D, TNFET=
VA TROVEYOKM, U H T - R H LA
FEMIZBWT, BEOBEHIRAE L L COMIRRAFEDS
atsh, 1EM»SI0HMETCHNTZOHRONTR
IR SEAHAMT E o TWD, L2L, ZNLED
BRI L %2 5 LRI BUHERAFEIT DL B E 2 b o H
BERE A M L 720 & AR 2 SRR, LR e o,
FEH A E OB IG5 720 121%, S0 FEERZH(C

BIGIN S \ZUERR T 5 Z EDWETH B BURGM O HoE
TEORh AL 2 HR L 72480Al, AEMLLREEZ R 6N
%o

2K

1. BEERGE L7 0— v T XMBIERT & HiEsm e
T, KM S 2R ORLR L BT SO
WEWB 770 A MO —EXIINL v MNECHIERA L
72y =2 eI BT OA O = OFHD B\
Ly oMKz LGS, A MO —T4AK, XLy
NCAMEMEH L72ES, i 2 M LR o
Z blo7z, =7, WALFROFEERIL, MRS T
R L7560, IEBEOLAEbIIEALENIER
"oz,

2. HURPRFIREE Z 22249 LAERIPRMF L7270 =2 e T
ABMERET- &, TR B L 72 B OB & bk
L7 —80CTIE, Abu—, )Ly MUIEEL L
THRLRITIEFLAE XU TH o7z, TNITH LT
150C T L7283 4a1E, X bo—g:, ~L oy Mg
AR RAIIRAF L7256 & el L Tl e 22 o 72,6

X A

1) IR — N4 FF27 0V —, &I ADEYFE
BIEEEE (F & - 1P W), HEEEFEAM
B, 1997, pp. 83-85.

2) WH W AT MO SERFIC B 23
WERE (R, KEBM. 34, 125 (2004)

3) KM B REFBMEORE IRGEME Y OKH &,
3 OEFk, WHAFER, KRk, SUEKERE, g
S, WHH B, Wik ), PIEEIE, H, 1996,
pp. 1-12.

4) FEREHIME v T A - LA BRI OHERERAE F1
e oLy MEE A bo =ik e IER. 48, 9-
17 (1996)

5) FEIFE, FINME, BE FI VAT
TDONTIZRENORAEAEWOFIH — T HCRPRAFAS
WO T ) L IZFERE ). RpEHETE. 34(2),107-111
(1986)

6) FEHFZ, FEEA, KHEEEE, ELF—, KALR
B, MEHE vV BL TR TLAETD
FIAGRAE. db AR, 64, 25-34 (2000)





