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Toxicity of pharmaceuticals and personal care products to embryos of Japanese
medaka fish (Oryzias latipes) by in ovo nanoinjection

“Mohamed Nassef, Yohei Shimasaki, Yuji Oshima (JL K¢ E)
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Identification of two kisspeptin genes in the chub mackerel, Scomber japonicus:
molecular cloning and tissue distribution

“Sethu Selvaraj, Hajime Kitano, Akihiko Yamaguchi, Michiya Matsuyama (JL KBz /)
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1. RICK 2RNEDBRDOEHLE
O3 A (RRBEAEE) - o DS (RAK) - Bl #kik CRORIEHT EUs)

[ B EG T RAHE BLER D HE /K TS Tl 2007 4 KO8 2008 4F 9 AICH NI AEL, KEAMDBEFEI D
57-. Takahashi et al. (2009) (% 2007 4D FH #A%E AN DV TRIH B O HE R LD R LT R Th
LHEFRTL TV, L Ledin, KFE COF P AELROEELORAROFEMIIZNETHLNIC
SR TUVRU, ARAFSETIE 2008 4 9 A OF T AEICHE H L CROEE D AEH ONBIZKIETF
BAZR LT

[FEIERNSRICBWCESBINEIEETHEEHIC, BRIOHKBIRE REREL, HiE
WEAT 7=, WEHE BIIKE -y WA RFIRERE THD. IHIZ, RIFGERRAKERBREICE
HHEKIE N TO BT OFE R L O RIR 22 cll s - wERr o | b - B0 7 — 2L L.
[#& 512008 4= DL R LD GBI OFE 5D, 9/13 LA R RO M 56k i LT K I i
JE\ZEEEARNTAL, BN AELEEZON. ZORBRFEKBLIL 9/13—16 D 3 ARIEE T
JEUZLD#) 3.9km B BRI BN L2 HEE SN, 2R S S F I A S OB EIFE &L T
Wiz 7, 19 BIZIEALTE B2 IR F o 72 720 (2 A T IR BN O 205 22 I (5 8BRS EE 20, i
J&® DO 1% E5-L7=. Spigel and Imberger (1980) O FiEZHWT, BT —kkE7D7-0 T4 EER R
FURGEZ B UG 5, KAE Tl 6.0m/s LA B JEOEWRIC L0 IR E mMEAIL, BB HET S
ZENIRIEBEENT.

2. Toxicity of Pharmaceuticals and Personal Care Products to Embryos of
Japanese Medaka Fish (Oryzias latipes) by in ovo nanoinjection

“Mohamed Nassef, Yohei Shimasaki, Yuji Oshima (JL K22 )

We examined the toxicity of three pharmaceuticals and personal care products (PPCPs)- triclosan
(TCS), diclofenac (DCF), and carbamazepine (CBMZ)— on survival and embryonic development of
Japanese medaka (Oryzias latipes) using waterborne exposure and in ovo nanoinjection. In waterborne
exposure, 10 adult medaka exposed to TCS (1, 2, 2.4 or 3 mg/L), DCF (9, 12, 15 or 18 mg/L) or CBMZ
(60, 65, 70, 90 or 100 mg/L) for 96h. Calculated 96h LCsy values were TCS (1.7 mg/L) > DCF (10.1
mg/L) > CBMZ (61.5mg/L) in order of decreasing potency. In nanoinjection of single PPCPs, 15
embryos were injected with 0.5 nL of PPCPs, using different doses of TCS (1, 5, or 9 ng), DCF (1, 5, or
12 ng), or CBMZ (1, 5, or 12 ng) per egg in triolein, in addition to controls. In PPCPs mixture
nanoinjection, 10 embryos were injected with binary mixtures (TCS+DCF, TCS+CBMZ or
DCF+CBMZ) or ternary mixtures (TCS+DCF+CBMZ) each at a concentration of 0.08, 0.16 and 0.33
times their ECs, values calculated from single PPCPs nanoinjection. As a result, PPCPs injection caused
toxic responses on embryonic development. Most PPCPs mixtures exhibited additive toxic effects. The
analysis of combinations data still in progress using Generalized Linear Model. We concluded that
nanoinjection medaka embryos model is a valuable tool for analyzing the effects of chemicals on the
development of fish embryos.



3. MAEBEA XTI IJITHEITHERRED T LR
CRWET (BABAE) - #aEMT - RIEA - BAEH - I B (EBRAK)

[B#9] A% F U 7 7 Chelonodon patoca 1%, #efF -5 LARE D M 72 LIRAKIRIZ A B3 2 /il
D7 7T, RN BREE T 7 L3R NIEEL Y EoEERE L BHRSCERICLE (7
Fa R Exvy; TTX) 2RA7 5, AL TIE, BEREEREEASXT TV 7 7 25t% L LT, #
DIRRSIAR & MR D BE I DWW T F OMat 2 i 7=,

[53£] 2008 4F 7 H ~2009 4= 6 A IZIHEABEE T, 2009 46 HIZHER 7 1 7 TAHF*
FTU T TG AT EEERR Uz, Wb ARREE S (GSD T A E L BT, YU R
MFRBRE 7 IZ LOMS ATz L 0 . B i, s X OVESRIR O & 2 1~ T2,

[#R] WA EEAXFT U 77D GSHIZ03~1.5 LS FEflZE L TUFE AL TV
7R B ST R O FEEIE LR 7.1~620 MU/g. fli Al < 0.2~21 MU/g. ITlig& 1.1~23 MU/g,
AEFEIR < 0.8~91 MU/g L# U TIK< . BAFRFHEZHIRD b olz, 2FEEO LR
FEIL 1100 MUMEKR T, ZD 944% N FICoMmLTEY, IRWTHA 43%. ik 1.1%., &
JERAR 02%DINETH -7, —J7. PREBEAXT U7 70854, HEEIKD GSI A S PE R
FRIKL~UL (04~1.5) THoT=n3, MED GSI I 1.2~12.4 T, RN A TZER & A TV
VMEHROIRAEDS R ST, SRR EE A5 & FZ 130~3400 MU/g, il <2.0~76 MU/g,
FFl <3.6~56 MU/g, FElR <7.2~390MU/g T, WINbikmmaIMBAREEL Y &ho
Too KEMEAR DY) TE B, 4580 MUMER & /PR E LV @ o 7oy, BOERNGAA /N Z —
NEFEEE L IZIERER Ch o7z, ZhTxt L, MEEAR T EL R E RN 12900 MU/MEAK & 2 L
<EL ., FBONAANE =2 (7895 %. fh 2.3%. RFliE 0.1%. ZEFEIR 8.1%) & /hHRA & pE
ROMEMEAR & VX E 72 0 ATEIR OFIE N B 1SS o T,

4. BRBEELUHAEMEETLUILS Y ORI A OD
BRI, FBEOIRMYE

OREML  EHAKE - W BEE (RRBEAE)

[EM] HEZRE L REEOTET LA AL, WTnh hrRI AT /(TM) & FRE S TY
Lo TM IXZBNCRERERRMEY VX7 ETHY, XA HLHME SN a[REENH 5 LR
ENTWD, &2 TR CIEHZRER X OEIEEIY TM %2 = % 2ARUERHCHH S s B
M ORI L O IR OB REER T L, SRR T 2R T 2B E LT,
[FiE] 7~=b, A BB LRANL AL THHWDNDS Huang et al. D F51ET TM Z R L7z,
BRI RS 6 7 & TR ORISR 3 fi2 UV CUOR R TM %2 20 fiR (37°C. 12 FFfE) L7z,
3248 SDS-PAGE T, HURMIZH A & WA E) T™M 12X 2K Y 7 v —F ik s
WieA L 7 ay B IUBEE ELISA Till<7-,

[#5 5] 7~ b, Ao EBLNANL A A DR TM %2 &l T L. SDS-PAGE ¥ &
WA L7y M LR, BRRIMABZEO 7 a7 77— A BLO7e 77 —€8 M
TTM OGP HER TS, PURMENERITE L T A afREEN DWW EE X bz, L, o
BEEIZLD TMOITIEE A ERD LNT . Ny RH MR TX7-, BH%E ELISA Tl AL A A
HPUSND 7~ A E TM OF a2 T T —F M DY) CHERN 30%LLF LK< . FUF
MIZE G 5T F R nEE 2z bz, LL, ENUANDOREESE TIE 50%LL EORRESRE
Tholz, hEDZ Lot HEJE LAY O TM TIXD Y OFUFRVEN B 72 D503, BNIR
MY ABEFZO 7077 —% M 1, $ICHZE TM OORICATH Y, HiREEZE T T 5
AIREPE DS RIB X T,



5. T XA AITETFTEHZKEET VEZTHMEDER

OV - AT EEA OUKRBER) - 4004 GETHARRT) - B & (IR - BAREA
(YBM #—ER) « HEH (ZER) - S (EBIRT) - RIIME - i lfitd LK)

[B] 7oV XA D OEBEOWETIE, A DA LERET L7 =7 OFEMANEK
REETH D, & THRAIIHENC L HREH OME ZEH U, 8 1E 72 KR s 5 B A e 3
AL, MKIRAHE, 7o BT HR R, T oS ThiE S W o HIERALETH D, AT
FHENC X D REHIHI R EZ M D 72Dl KR E T B =T M BEOBREZRD Z L2 B
L L7,

(k] P R TN IT i . & 2 WO A [ R SR R TH SR IR s g D IS fe o # — v b A
F LY XA ((KE 120~420g. 51 197 P) % Ju KK PESEBRFTIZIEOY, /K & 1000~1200L
DREIZ AT THACKRIE T BB L7212, FZBRO @ (LKIZ L TEDOE EOKIET 20~24 K
MEE L7, EBRO : kKL THRMOKEE THEIEZITME L, KiEZ 20~24 Kl —E
IR CTHE L7z, EBRO : IREAKMCTEDOE EDOKIRT 3~4 FEFFE LT7Z, T O
EHMOFIZ THRAL, TNUOOT U E=TREOZP ORI ELZ RO, 7o E=TRED
WEIZA Y R7 = ) —WETIToTo, RER T —%HW T3040 2 & IZKEEZRIE L,
[F65:] T RCOEBRFETKEMEL 2P0 TT vy E=THEIIHD L, 2507
— 2 XEIE R L2, PEEEI3KIE 25°C TIE 1.03mgN/g/day, 20°C Tl 0.71mgN/g/day, 15C T
I% 0.49mgN/g/day, 10°C Ti% 0.33mgN/g/day ThH o7z, T —X & £ & O THREBIEK Tl % i
<L y=016X1.08" L 72 oz, ZOAMND QuiEzRDLD & 2112720, 10°CKIEEZ FIFHZ &
WCEDHRHEZR 12 ICTFTF DL ENARETHD Lo,

6. TYIBHELEEICHITEHIRNKR—FOEE
CUF QAT - BFHAENS - FOUR - B ROL = (R AEKIR )

[BEf)] ~F~a0&REMEFERERE L T 2020, RS 2 ZENICKREAET
HMENG DN, IR —FIC K DR ORESCH T~ a~OFBIZ L > TREKEATE
MTETWARVIRIL T, 23 HFEERICBT 2 M2 F 5813722, & 2 C, REFFETIE, =
NR—=FOFEFRE L., fEERCH T~ ~ORBEZPALNNITLHZ EE LT,

[FiE] F~afEAEICBWTRAET L2 aXF—XEORIE, ERIRMN. & DEECMARE
et Lz, £, aXR—FONEERBIOH T~ kT 5B 20 LNITH720D,
DGR — H DB LA E RO R ERDL, KV A XOHET ~ 2Tk T BB A MR L-, £7-.
MAEEREZBERSEREBICHES a2 Z2UE L, TOPIZaXR—FE ANTHaElD k5%
WREITIOMNITHONWTHLERBRA T,

[(ERIE e 7 —RBEOaAKR—FI, A ¥~ I T 2 Tigriopus japonicus & FIE S L,
HPRMEIR DR RI1T 866 um ThoT-, VA X~ U 2V 2 2 fiK/em® D E THEEEBR (K
8% 10° cells/cm?®) 725477 BRI TAEWVWR L &3, 0.4~3mm OHEF~ 2 TEIENED iz, #iR
PERBR ClX, MBEEmAEE L TR WX CIEMT~a2d 2 HEIZEK L7=DITR LT,
FAEBEREN T BR LTV D (1X10° cells/em?) FEBRIX T, 7 B B £ THAEEED B8
F~ a DB 7o T2, FNLIEIIHEST ~ a3 R 2 IZBEE L, 9 H BIZIX @K L7,



7. REEARZBER LIE=BKNARR—FTELUVH ST YaDEEH LS
TEEEOEEEICEZ SFE(ZDINT

CEF OGS - BPHETS - H AR - B HOL S (B XIKIRE)

[BRY] F~ o R A ERRICB T 2 HIBHREER & L X, a XA —XIC LA EHEROR
EMEPRDRENWZ LD, aXR—F 2RI, HF~aOMNEERICEED DI NE
ETHHRN L TFEOWRB N B L Teo T D, IREEH AL, FIEE OB L CIZRRISh R
DD T L WO O BEFEIEEIC LR TH D Z LD R A BKMEKD 2R — 4
e~ a ROHET ~ 2 DR & 72 DA EERRE (Navicula J&) ~DRBIZOWTRF LT,
(k] REBuL, KRBT A ORI 5K EERE, ZRENERIE L, KRR ADRELH
Rfe, TeF, WK OREE T AT IA K &L pH E THIF L 72,

[(ER] a R —F~DEERRTIT, H£AT—T &b pH5.0 T304y, pH5.2 Tid 1h iZIET
EFRHR 0% & e o728, pH6.0, 48h JZ1E TlE 40%LL B3 AEFR L7z, —J5, M~ =13 pHS5.2 LA
T. Th ZIE CTIEBESEIL 2 o 7243, 2h 1298 TIEBESEMEIA NS A 2 465D . 4h 1298 CIIBESEE A A3
WL, @RLERKbREbNT-, 72, BREIZLAVWEOD, BROERMBEINIZZ L0
5. EPEMH KR CIXEEDDBE T 2 RS R S, £70, EERE~OBER
BRClE. EBRBRIAFR OMINEL 1 X 10 cells/cm® 25, 3 A BIZIXXFRX T 8X 10" cells/cm® (278 - 7~
DIZxF LT, pH5.0, 24h 2 L7 EBRX TIE 12X 10%ells/cm® & 72 0 HEREN R LT (t
<0.05), LLEDZ &0 DRI ARIHIX, F~ ol AERRICBW TR THHRNRTIEL
Zzohiz,

8. JIRIEDAREBEMEIZRIFTIEEONR

Ol ¢ (BEKZK) - Ha Thanh Tung (B KGHE F20F) -
BRI - BULPE—RB - A% (BBOK) - miiEF: LN AT 4 A1)

[AE] 7~ ERIHIZE T D 0 A /L ZARLHIBE ML B O TR 7RI IR IEMESL ST TULRN S,
TR OEEEREA N ESEDH N, R TICORNLEEZLND, ZD XKD RE)
RERTEEHRFE L TTRAANETT 4 7 ARERESNTWDHNR, 7w 2B 5%
L+ Ty, KU TIX, “FOFLEERE . Lactococcus lactis subsp. lactis (LL) 3 L Y
Lactobacillus. plantarum (LP) O 7 )L~ T EDORER I ORI T2 68802 B L7,

[53E] LP (b FHR) 7213 LL(=EREHR)OLERFZ T 10" B L 10" cfukg O 2
TR ORI U 7= ikl 4 FiE & INEVLEE LP (HK-LP) % 1.0 B8 XY 2.0g/kg DIEE THRIML 7=
felkh 2 FRFE, F7z. MEVAER LL (HK-LL) WNfEE 1 (1.0g/kg) 36 L OVEFINETELDFF 8
OB Z 7 L~ e (1.6g) 12, 30 AfG 272, MEMKFIL 10 B ZEIRE, Ak
R (e, AMiat, BRHE. proPO) ZHIE L7z, £7o. fFERBRE 7% O BITKE
SIA MLV AZAR L, SEREE A E LT,

[FER] WTFNOIMBERINX S MRS iR, A7, B X ORERIEICSGER A D
Nic, BrICAEFEDOEE . WINTEEE 10" cfukg 13 107 cfukg KV b, KV EWRET B3 T
BEom xR L, A RV AAREOREBEIZT X TOLBERMX A ERMX L0 AR
WCEWMEZ R Lo, LEDORER XV L. lactis & L. plantarum 13EHE I X OEEIKIZ)H D0 B T,
IV TEDRER IO ZH ESELMREFHFOLEZ LN,



9. Lactococcus garvieae M 7 FHFHIRRZT
OYREIRE - A4 - HHEE (B

[ B8] Lactococcus garvieae (LG) 1%, 7V BHEEADOWHEME & L TMHN TN D, LG 1T,
FEFFELIAMNC . &7 EOWAIIMEB L0t Mo b OSBRSS H 5, LG ITHERE i Skk
BXOZOMOE EHEOBMEXET, 1 DORE LT\5, AWFIECIL, WEREMH ek L
fHh R B SRR D & 3 A5 - L L THRMT L 72,

[ HiE] Bk R 2HE (MEEf (FY, B3 F), =V~ A, B b, 7 xafiski)
25 DNA i L~A 7 07 L— MEIZ K D DNA-DNA fHFEMERBR A2 1T -7-, £72. sodA,
grd B E O hsp60 BI5 T O IEEH 2R E L, SR 2 /ERL L 72,

[ 5] v pE £ i SRR IC 351 D DNA-DNA OAR[EE 1L 95% LA EOARIFEE 2 7~ LTz, HErEM R
Sekk & AR F SRR I 1T D ARMENE 63%~92% Tdh - 7=, IE Lz isF O LB I3 PE fa
SRR CHALL L T2y, R SRR & TIREW B O b, UL EORRN S, WEAR
kLG 1%, fthoofs L skRR & 13l L~V CRARDMEENTH 0 | HEE A SRERRE Tl
FWICEEMOE W ERB ST,

10. BBk Streptococcus dysgalactiae M IjEH BEFD
B FRETICET MR

O - EHERE (ER R

[BEM] BE, MAARD TV EBEHELGICBWT, A7 0 —/L K C BED Streptococcus
dysgalactiae(GCSD) % JR Rl & 92 WM & 72> T\ D, AREWFRFEEME GCSD O ik
KO HITEAE STV, £ 2T, S pyogenes \[ZBWT, fgED EEHA~DRA
BT MEICBEMEN B D & SN b i AWK 7 (SOF) % 2 — R 2 8Ia FrOBRKEE1T-o7-, £
72, GCSD D1 /X F MiFIZ k3 5 SOF 1&M 2 51l L 7=,

[FE] YFRRICRITEINTND T X, U B R B3 FHkO GCSD K 300 i itk
L7z, HEROEERE FIER X O SDS i O B o S F G e x4 5 SOF {EE 2 A L=, £
To, oo L U EREIC BT 2B O SOF iR DOiS 2 b L ITHiE 7 74 ~—Zikit Lz, 15
SRR A 2 6 12 5B LW 3°-RACE 4 W C el RS 2 e U, FEREfEAT
AT o1,

ERIRE SN TWIRIET R TO D > /3F H 3k GCSD O3 Fi% 12 SOF fEMER L ST,
—F. ZOMOEMWHE R GCSD DE:# Eifix SOF iEEnT v, & L IFR 2o Tz, )
& L72 SOF IR 1-1X, 990 7 X / BRFRFLIZ K W iRk S fv Tz, Sk GCSD @ SOF Ein
TO7T 2 BRI L FEH K GCSD 5 X O S. pyogenes DELHNIZFARIVEDS Z L4 65.9, 66.0%
Toholz, HFBRKF O SOF BIEDOMFEMEIL 99%LL ETh o7z,



M. BEBEMSEY OFaFHITETSHEY) 2 D UABRBEEERTFD
DBR—Z= T LRI

R - HEPE - REFER - MORESL (ETIROKAR)

[BE] BEBEM THL T Y U F o ZHITMEBNICE RO & ER gk E EHT5 2
EMBHETIEMAEY L L THER SR TWD, AR T BRI X 2 & ERH % E8 5
H7eOIZTEY T 2 FHICBWTRERED RV RBERMEZ IR & LI B EERER Ofif
NAEBAEEL, v— BT LTRY I VUARKELRTY (was BinT) Do —=>
7. ROE EHIRE E LT U T VBRI ZEIRAE Bk 0 4y e & 5k A 7=

[ 515 VRMF 922 T oyl U 7= Aurantiochytrium limacinum mh0186 #££7>5 ¢cDNA % &% L .RACE
PCR IZX VY IV UASKBIETTHD uras Bl FEHME L7 u—=0 T Lz, Iy
JVELR M ZEIRZE AR IE mh0186 #RIZ UV FREFIC X 5 28 BALEE 2 1T\ 5-fluoroorotic acid (5-FOA)
ERHWERYT 472V 7 a Al it

[#R] 7o —= 71T LTIZZINETIZO692bp O EAHEEL7-, HEEL7- 692bp @
EH1X BLAST Basg OGRS AFEIE/ N7 7 U 7 CTh B Idiomarina loihiensis (3357
2 BEESE 61 % OFMFEMEE R LTz, BEX waS BE T2 E2REOREGEEZRATND,
L7207 T 2 VERPEZEIRIE FRRIZ DWW CREESE OPRT IEMEZHIE L2 Z A 522K LY
D12 PR ST,

12. ldentification of two kisspeptin genes in the chub mackerel,
Scomber japonicus: molecular cloning and tissue distribution

OSethu Selvaraj, Hajime Kitano, Akihiko Yamaguchi and
Michiya Matsuyama (Faculty of Agriculture, Kyushu University)

[Objectives] Kisspeptins have emerged as a novel regulator of gonadotropin-releasing hormone
(GnRH) in mammals in 2004 and recently, in non-mammalian vertebrates including teleosts. In
placental mammals, a single form of Kiss/ has been found. However, a second form, Kiss2 has been
reported in teleosts, Xenopus and Platypus. In the present study, as a first step to apply molecular tools
for further studies, we cloned Kiss/ and Kiss2 cDNA from brain and studied its distribution in different
tissues of chub mackerel, Scomber japonicus.

[Methodology] Classical RACE protocol was used to amplify 3’ and 5° ends of cDNA. Further,
RT-PCR was employed to study tissue distribution. Adult chub mackerel of immature gonadal stage of
both sexes were used for tissue distribution analysis.

[Results] Kiss! and Kiss2 cDNAs have been cloned from brain and encode a precursor protein of 105
and 123 amino acids, respectively. Within teleosts, chub mackerel Kiss/ and Kiss2 showed high
similarity to seabass Kiss/ and Kiss2. However, within vertebrates, only kisspeptin-10 region shows
conservation. mRNA expression was also found in different peripheral tissues including gonads without
expression in pituitary of both sexes. This is the second cloning report in marine teleosts and the
molecular tools generated will be used in future to understand their functional roles.



13. "I H/ /1 \RS5D GnRH A FREDRIEHL LU
GnRH Z—2—0O > D%

CRMWESE - AL - AT BE e UABE OuRBER) - RIS -
e (EEOER) - KIS (haoki) - ket OLRBes)

[BM] AFgAs Ve iR VT (GnRH) I SHEHEEMW OBUE TR D6 - i N HRA -
AFEARER (BPG-axis) OO _EALIIALE T2 NATUART-C, M CIIEEE 9% GnRH 43 7D 9 ., GnRHI
HDHUNE GnRH3 MERZCETS- LT D LB X HITWD, AR TIE, MEECAAO MR
DRIYY ) NRT O GnRH 43 FHEZ[RIET 5 & & BT, Ik KON FERIRIZIIT 54 GnRH EA= =
—0 > DFHEE T,

[J5E] Wi D L7z % v 732 '8 % HPLC Tyl L7-%% RIA (2t L, GnRH /3 FHEDRIEEIT-72,
FTo. AFEDNN S ¢cDNA 74 77V —Z/FU L 4 GnRH (TR A7 7T A ~—Z2 W T2
H—= 7 %750, S OIT, SR XD MEEONKIZIS 1T 545FE GnRH PEA= 2 —1 D5
Hite B NI FIARIZ IS A AR LT (GTH) PEARIE~OEIER DOPLE 2 3537~

[ 5] AFE% GnRH1 (mdGnRH), GnRH2 (cGnRH-1I) X TGnRH3 (sGnRH) @ 3 ff GnRH %
DT ERHLNE 25Tz, AXFHRITEHITH mdGnRH (A # 7% GnRH) DIREIIAFED A OHE &
725, SRR b DRSS, MERE & 12 mdGnRH ORFEEFUARIZBEIERE &7~ T HlER 05N T (AN L
GTH EAMMEN TEL < M S N Z L2 6 AFECIE mdGnRH 23K FEAIZISUNT GTH DAL -
YRR L TG Z EAVRIR ST,
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