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HEERIL--EEE, BLREBOREOMBRETZ YR+
TEHILICh-7, HBHARETEEINTL DK, &4
FEUEER%ERTATSTF—PCB THoT, FAFFY
> %82 1X. polychlorinated dibenzo-p-dioxins (PCDDs),
polychlrorinated dibenzofurans (PCDFs) # & * a1 7 5
+—PCBAHB, 277+ —PCBEIZ, ¥4FFP DS
ICFEBE*EITEPCBOIEAEIEL, L&EICIE, AL M
ICI—DDEEBHREZEII3E/ AL IDLDETEED, O
72+ —PCBodTIix, 3,3,4,4’ 5-pentachlorobiphenyl
(PCB126) NEmbE MM E L (6), /o KAAFIVEDE
HICELLWBYRBBELNHY., ELEY MIBLIRZHEA TV
ZeMHDoTWE (7). ZORREIE., BIXSU-THHHES
M TWR WA, ZORRZHLOMNIZTEIENDMED
BEMRICEBR TSI LEZEEBLTW:, ENERLEEDE
EINTWAEIER, 2755 —PCB BLUOELZHERAY
BT5H523,4,78-PeCDF ICL2EYRHMEER, bR L
P450 1A1 (CYP1Al) HL U CYPIA2 OFEAFICEB S
TWi= (8, 9), ZDOYEFIFELIC, CYPIAl OFEERADBE
g, BAAFIVBOEHDBILIKBBITEZEN D> T
Wizo BA4FFI VORI TRBEBDEHMEZRT TCDD (L
bwwadELFFy)0EME 1.0 LT, BEE - BEE
ICIEZAAF > EUEMFER (TEF) AEZLNTLS (6),
Ltk 2,3,4,7,8-PeCDF 8L U PCB126 D TE F 32z %
NO03BLVO0LAEZONTWD, E4D TEF LEHEED
BhLEAFFrB5HEME (TEQ) kLN, ZTDHEM
NOBEBRLEFADZAFFL VEDORES GQENICTTM
TEHFEN—MBibIhTWB, TEF I, F4AFI U ZRIE
TH2FEHERILKEZZEE (AHR) N L7z CYP1ALl &
BOMIEERBIZLLTHY, AHRPEAAF> v 0EH
RBICEETHDIILIIRVLILR WL (6), KAFFTVEE
ICIEPAEDPH DL D>TWVD, LEL. BEIX. %
ZETCHEMTIEAL, NEEZEOBRON L ABRKICK
D, ELEYMIODWTHINAHETIEEZOMNERIELIZE T
A, BAFT XL VICRZEOEWELEY FTIE, £144 %>
v % PCB T%% PCB126 (&% CYPIAL OFEE X5y ME
EBElhh o1 —H. EULEY UGT SEMAZ LLFHEX
N7z (10), Sy bTEYLEY UGT FHIZCOWTHERNS &
IcElEhT Wiz, BHBowsLVw-1BLICES5TS
CYPAA DFIRICOWTHEYILEY UGT FHEOZEFEFEL
EBEAELTWL (10), 2DLIIC, 2RERZADICIEIELHLE
TH, ELLVHYRBREODRRO—HEAECENTEL, %<
DOMFEA CYPIAL ICEBLTEMINTWEHDD, K144 F
PUEOSHIIZEANTHY. TOEREZERTIICIE.
NETLEEBSITTA—F2T20EN P HDEERT-, L
EBL7- Weber 50mXAH2 (11), EHIlcLDE, 44
¥UUESHESR IV TR, BEERTIENDLELAL
%, ZTDOEBEELRHLT. ALEZZAFF U2 ELT
WAEWEIWICEZ-HBE. FAFF OV BELEBELRALR
AIVTTIRATVKE WS, FLEAFFIVEETIR, B

FEORBERIRI/ —LELEVBALRESFF—+
(PEPCK) o ELVLIMIHIABEELTLWD I T (11), &
ELIE, I BYEEZBITCHBTI2AHL, JVEZHOS
WEIEY Tl PEPCK A IHELLIIEI S ND I T EE R 7=,
Ty b Tl RITHARZXFIIR/RLSED. ELEY MC
FUWTIZ, PCB126 I2& 3 PEPCK FEMFIFRHE R A -
7= (12), BEDOBERIZ, —HRBTIETLIEVWEI DI o7,
FFIC. BESIE, FAF X VEIEELARITTHRER
ERICIRRTETCWARZLICHRAhIN, ZZTERY AN
7m0, ZRTERKBICKDZ VNI ERRNZ—VOE
OB TH-o7o, B, EFSORMVBT UGTHIE TS
REBRXBOEMIEILINDDH -T2, YV /SVBEDH
BfEIC X, SDS-BRXE (13) MAAEINZ D, ZRXRTER
KBTIE, —RTBHICEBEABERXKBORXRETH S non-
Equilibrated pH gradient electrophoresis (NEPHGE)(14)
I TR NV BOEADFEERICLYDBELI-ER. Z Rt
B IC SDS-PAGE #1T->7z, £7:H%, UGTHIRICEZH N
TR THREBRT2ILICA7, RETIRIATHIIX
PERABBITITTERAIN TV A, HFIEZO L5 AR ICIE
BaEd o7, FEYVOEEZELDD, ¥ 7 OL P40 A
RIFTHI0AYV—LTIEEL MIRBYVILORY OB
Bigitliz, 2595, BLLERZEHLTLWEIZ VXV E
EZPRBTENTESR (15), ZOFTHLREEHHAEL
LOlF. BEREZHAAT, NRKEA 7Oy 7 SNTHEFTH
FAWEBEICIE, YR OBERRY MO TIILEEEDH T, in
situ T V8-protease JH1t #4T\ . SDS-PAGE Tl H % 9Bt
PVDFRIC7 Ay LT, TPV RBICLZTI/BEND
BE#%1T>7. ZOH T, PCB126 ICELLFEINDHDL
LT. Selenium binding protein 1 (Selenbpl) # RH L 7=
(16), XAFFL Y HERIPAERAL HY. HB, Selenbpl
DN HIRELEVED D, DA LTIFINGEEZDH
ZRAVNVBETHDIIENRBINTLEIELS (17). Th
BAFERICEWAWER o7, 7272, EFLDRATWZD
. BELLWAYXVBEHKBROEEGDHTHoT-, TDHE, H
BRHMEL>7-EHEERK (3 BEREREHRFZEREES
HHIR) NEISICHREZIRD. BB DOEFIC Selenbpl KiE~<
TREEWLT, FHEFMEIToTULS (18), Selenbpl (
WRINBICBI2EERBENHLLEEINDD (18). Ty h
PerEELRY, 7 REFEEICIE Selenbpl ICiR & THEMED
m U Selenbp2 HFR|LTWND (19), ZD7d, XA+ F
VEHEEMD Selenbpl MAEZLTVWEDD, FAFFIDE
MRFBICEELOD., EICEHZBERAT IO 0HEHNLE
ENH20N, FEZPOE LR TIERZBREICK->TW
B, ORI, ShB. BEARES, I EHMEARTR
tLTWB, —A, o/ —THm5, £ hd SELENBPI &,
AR FF—ILORBICEEL, RETHEORDRERRAICKD
ZebMEINT (20), i, EES I Selenbpl KiEv Y
2 &EBETTBERIC Selenbp2 AMIFEAEREBLT LA WLWEE
ZRWTHIRZITL, Selenbpl ' EEBERFOHIEHICEH S
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peroxisome-proliferator-activated receptor- a (PPARa)
ERBLTCWBILERELTWLS (21),

E£EE., _FRRAERFEHREFROTHREEICEEH
FEICAY, ZOoBIC. AN AEZHETRNAEZRE O L
HEZHEBEANEZAAF I VRRLSIERANT LA, T
LD THEESEIBE TWALLZLIIAS T, HE, &
AFF LV ERBREAZETLOIRGMRAEDOERMICOW
TEHEEZFRLICKRENEDONTEY, BEORH D
geranylgeranylacetone "B HEEX A A F LV ICLBHEREIE
ERETEZIENESH, TR o7 (22), 2, LTIV P
TILEFURE RUT7x/ =, 77R/AFICHHIRED
BREERAIROONDZZEN DD o7 (23, 24), ZDH T,
FAFX LV BERRBREBORARI/TEL T, THICERY
HATWEEBOEHOBLREAFRERER B LB
NEBETILLORRBERAZEZERR) BART—<0
EBICHATW ., ZZ T HRFTBEORBRREELZIT> 7,
WA#HERIE, AAEYORE. BICREHT7T 724100
RFICEHIBEREORBELE CYP OMRERE2F - CXAF
FOUMRICERATEONTZ, CYP ZEYRBERELLTE
LZTHDD, BYDOTHICEERHIPERLTVDEEEZIDD
. BZo<KHAMYECESHRADORB O /-0 [CEMH
INTVWBEEZRDDNEHETH A, [FAFFTVIZHNEM
MEORH#. ATAAFORBFEZEHSIE S, ] EWLIEEIR
AL TON, BRERIIZOMEICH -7, 2. REFOD
BAFFIVLRIVICBZRAITDE, FAF 32 ERRIEBEEL
DHEITRIE. THREIFORENEH, BIEFICHHEINSEK
AFFLVLNUDFRLE (25), LML, —AT. E4F*
PUREITEBRMETHY, BREPICREINAZ4FFI V5
FRABENITKWZ EITA, —BHRRNICAS EEYFRFERE
AR HEfEnic<wn, BATIE, 24F3F> U HofitAl
HiBER2 (TDI) 24 E4pg TEQ/kg/ HETBELT LS (26),
HEDISBZAAF IV EAOTHEREIL. SORKK. =
WMOEHMATIIREIYEAL, —A, HEEFICHLRHEAK
HEIPBIINTWVWD, ZOLIBERLIL, ARAHZEH
ERENS, BERIEVWLARILOLEBHERAEDXAFF
VRBOMIRICEZR. RERZEOMREHIKALT.

BMETNVICEIAERS L URERZE

BHREEISHEEE CLHETINTVLED, TOHEE D
AN IER S TR BYMERET VIE. ZOMBERRICE
AThHd, FAFFVHEIIBHAETIE. BAVERED—K
HEMEZRTH 27). TNICHERTEZDICEVEETRER
~NOEEERIFT 28) (K1), BHWEAEDX(FF T
HIRT Y M RBETHIEICKY, HERICEEREOER (29)
BLUOKXEITEREE (29, 30) L EDOUREAHNELD, Thd
DEEIL, BEREIPAREBEITRI-ODBEEIREWL (28),
BERHICBREDORMAEYIALRILOLTERLEVICREERETSS
D NOHEBRIADHRRD-DIZHBETHEHA, KHEFRILE

v estradiol DERIZITBEFILEY DEBHLBETH S (31),
ERBYOUSCOBMBEIIECLYVERINTOL DD, £
DOFMIEKRIETDICHON ICH>TVREIEFER AL, ZOX
N=ZRLBBEOEHIZ, FA4FFI v EAVWEHEIER &
FINd, BYPETLEAVWEREREEICETZMEE. T
TICILAXRZS (32), HEME (33) ofsticiERInTL
%, ¥7-. EELBERSIC. BWEMOMVEAOHELLD
ICHE (2) LTW3, RETIH, BEETORREZEHTEY
ETNICLZAERS SUREREELERT 2, —BRNES
HARTLYLEBRNERSDZ14+F> > (TCDD 1 ug/kg &
0) 249 15 B B (Gestational dayl5, GD15) &5y b2 5
BL-EE, GD20 OmRRIETIE. BEHERLEYTHBTRAIR
TOVYORBETOERMNMETL, ZOMFEREHNELETT
% (34), TNIZBRBHERIC. T EREFILEY THIHEFHMT
JLEY (Luteinizing hormone, LH) LRIV DIET A LTH| &L
ZEn, BRIBEAICY < EMITF KO (equine chorionic
gonadotropin, eCG)(LHEFRILEV ) 2R ETEIETHREE
DHERBADEENERIETS (35, 36), THbH, GD15 IS
BAFFXIVRBELIB7y P YVEENBIERER. RETT
BEEZERL T NV REHD LHETICK->TEIERS
Sh. BRIEHO LH BRIV EVBAETCKREITBAEE L ALIC
R%, MRICELTIE, ATHBKREY YAV EROHBK
BIFENZAA RV BERBICLVIET 20, EELALIC
R% (36), COEEICIIAEREENHS 37), MTEEICH
|73 histone deacetylase (HDAC) DFE|IZLZTEY 2T Ay
VLB, RAFF U BHRERBICLIBERAOHED LHE
TEAICIEEbH>THY, HDACL, 5 RO 7 A LH B RIRET
CRIBHTHIHEMBRICBEWTHEESINS (38), XETHE
F (2. H 4% D gonadotropin releasing hormone (GnRH)
DETLEEELEZON, GnRH 0@ R IE. HITSHREEXE
BLARLVICEEIES 39, F ZA4FFPUEREZHD
Ch7BL L{ERKSZ 4D DBA ¥ 7 X =Wtk Tld, DBA <7
ZATRHRILFEZBRIIODICLVEREDZAA TV VA0
BETHofZehn, AEHORD LHETIERICAHR 05
MR COREINT (40), BRRBICLZBIE0 LHETERIC
IERAEKREEL’HZLOD, Ty FERWEKRE T, £1FF
vyEhTRMEN%RY TCDD (TEF=1.0) & HED ETEL
RRAMETH S 2,3,4,7,8-PeCDF (TEF=0.3) #Lt&L7-&Z A,
#3# TlZ relative potency 2%9 0.02 TH Y., RHRFUTIRZ
7-3#%%. TCDD tRUHEE% KX T ICIEBEFED TEF TIE+49 5
BHT&EY. TEF TRELOND LY EN ICRAELNBETH
7= 37), BIRL7=&SIc, TEF I&E IS, AHR %24 L7= CYP1A1
DHFEERERLICLTHRESINTWLDS (6) , f>T. TEF TIE
ERINTVWAWIOEREZEZXDZNELNH D, HEED T
MET, XA4AF> 5812 CYPIAL LU CYPIA2 %#:5E 33
H. CYP1A2 ~ 2,3,4,7,8-PeCDF "EF MM THREGT DI LA
ShoTHY (8). FFd CYP1A2 A 2,3,4,7,8-PeCDF #¥ ¥ %
BEELTWBEHEEINTWS, 2,3,4,7,8-PeCDF (£, fthd
BAFF I VEL)VBBROFBICERLL T L EREIATL
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% (41), BT, FAFF LV HEOFB~DEED Cypla2
RETIVZATREIOAWIEIBLZEEND (42), PCDD
L PCOFETORANDBITHEDEWIZ, BHEEHICBWVLT
HRHLNTHY, PCOFFEDOHITIL PCDD FICHERTEWL
ZEATRBEINTWDS (43), 4 AFL v 0EMHREIC AHR
HNEER®ENZRTIEIFBEICHRRH, AHR RIEBEF v b%
EELL (44), o OBRERBE~ND AHR OF S DOIREEIC
BAuw7, AHRXIBZ vy FORBEFICIE, K44 F PR
EMTEONZZNEE DI DOEBRINH D, FAAFIUH
5% LTUVWAEWVWAHRXEI Y MIBWTH, FFi, RIS
LHIZDWTlE, BEIETLTW:, AHR RIBZ v FTIEH
£, RRZBICETSHEENHERIN, AHR BEFMERRIC
BEELRBEEBETIIEN b o7 (45), ThnkY,. AHR
PRATAAFOERASAL, EEUHHFICEELRZEZE-
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TWBZENATHRING, AERICELWTERMEDY HY
FTHEZAAT XU A EETDE., AHR OB ELEIL S,
BEENATUVFINDLEEIND, BRAEZA AT
VEARBICL-TEIBZED LHETERIZ. AHRIKER
THHILHHERINTS (45), LR LS, LHERKILEY
eCG ZRARICEEBKR TAILICLY., £A41F XLV BUHRER
ICEZBBHO LHETERIZESICEIETSH (35, 36).
COERIIBENTHY., HEBHICZOFFERTIZ LI
WEMICIBE L JVREBRAEREERDZLHLREBETH S,
—H. BBREAIC. TCAHA VLD BRERa - YEBLA
LDEETEICEWTETLTEY, ATPEEHETLTL
% (34), ThiTHL, a- UKRBEREAKRETLILITLY,
ATP AEELARILIZEY, LHLRLEREL, 7AMRXFTA
VINLEBELANVICETZIEANHES (34),

o
o

{BRE
FEHARCIEAE D DI

r P

ZEG
I IGF-1

ETERR

e @m

HX704 F&K
(CYP17 %) M ROE

(RETTEIF) O

2 ZAFFIVILIBRRPORMRLES SVCRAEPOBBADOXE (XLD)

7077 F> (565), BRFINEY (GH)(53) BLUVEFTMFILEY (LH) (45). BREEFMEFOMERSEIC 2021 ITIBFHLHD (2) 2FFAI 25 TEH . 7
AZ0F» 1) BLXOLH2) &, 77 74hLVT T A7 h&UBRZELTIBE; . 1) This research was originally published in the Biochemical Pharmacology.

Tomoki Takeda, Misaki Fujii, Waka lzumoto, Yukiko Hattori, Takeshi Matsushita, Hideyuki Yamada, Yuji Ishii. Gestational dioxin exposure

suppresses prolactin-stimulated nursing in lactating dam rats to impair development of postnatal offspring. 2020; 178: 114106. © Elsevier (55);

2) This research was originally published in the Biochemical Pharmacology. Hattori Y, Takeda T, Nakamura A, Nishida K, Shioji Y, Fukumitsu H,

Yamada H, Ishii Y. The aryl hydrocarbon receptor is indispensable for dioxin-induced defects in sexually-dimorphic behaviors due to the reduction

in fetal steroidogenesis of the pituitary-gonadal axis in rats. 2018; 154: 213-221. © Elsevier (45).
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BAF XV ORMAEZEL, LROMRBAICEEESR
W FIRZ Y FHEAF ROV DORBEZRITRIEICEY, B
ERICEEER - (BKE (46, 47). ZHITBEEHEE (48, 49)
BLUOHKTHOET (50) REIRRINIEREZLE
U3, £7-. Yusho LT Yucheng ICH W THI&E L7-F#IC
FLWTEARE (51) PRAFKEDEL (52) EARBINTW
%, BAEXAF*> 345 5E (GD15, TCDD 1 u g/kg, ##
A)clk,. BICRBEREEHIERIND (53), TOHEEBICIL.
RBORKRFNVESBLUCRRBFILVECOETERDH5 (53,
54), £7-. BHRAERELLT, TR/ FVETICLDBREN
BORMEAA $ 3 (55), MEFLVEVOETERIZ. BBIEHAICTE
ETHD (63), MRFILEVETIERIE. HFICHBEOBEIRE
EOALFARTAVLRLOETFTICEREL. Zhicid. B8
ICBI2REBBROESHHNVERTILEEIND (53), BEA~
DALFARTAVEGICKY BIZRREE,ORET S (63).
o, WHEIRICHBITIRRFILEVETOERLELT Death
associated protein-like 1 (DAPL1) ®BA&5H#FELT LS (56),
BAFH I VICL BB REAREBERILZ. AHRIEKENTH Y.
TAZOFVOBEANDOHBICL-THEINDZ DD, BHE
BOERELTEETHS (55), £/, 7AZFI/FUETH H
EROFBEERREAOETIERHORR TH LI L LR INT,
BHEBRETo1BL. COBRENETIZRAZIAFIVF
BRBEZZU-HEDICIIEEINLEL T, KoT. BIREE
NGB (R L7 PDETILEHRZIOND ) IFREAICREES
» %, BATIE, transforming growth factor 1 8 (TGF1 8)
AFESINTHY, 7O57FVDETADEEAKEL (55),
BL, FA4FFVEURRICEDHS AHR ICOWTEZR DL, &
AF L VERIGHED COTBL v TR EXAF XV BERGED
DBA ¥ ¥ X Tld., ChRipMEE D7 I/ BT DEWLIZLY AHR
DOHBENZE LLERZH. £+ AHR IZEREIED DBA D ZhIC
FULTWRZEL DD >TWS (BT), F£7=. Wistar R7v Mt
C57BL ¥V REBEDHEWKAFF 2V RIEREBEANDEZ T
ZRY (37,40), fE->T. EANASHERREEBIILETSLL
THh, TNODERE=FDEFL MIEBTBILICIE, EET
BHINETHD, —H. FAFF Ve R DM BRI
BICEZZHENERBEAVEDIERIZ. EEOHEDF—
FMAEDISHINTWS (58, 59, 60), HMEERETIZ. BLNIL
DEAAFIVHEICRELTWA DD, BIEABESLOHIAD
SREARICBITLAEZAFF O HICL > TRERZEARIS
ATREME. BLUVEBEGFOEREZEDBEVWIEY R TAVIRE
BERIFTTAHEEEZERLTVDLELH D,

EhYIC

APAROFFICREREEICODVTIE, WHEZRED
V—R—2y 7 THEINTE, BEFEHRZHAREICLY
LC-MS B BATE/ATEDBREMRY —IL otz ETHITIE
FEMIR., AEHREORFHREEZBME S (CLHRIFLLK
Enote, RAMERH R BANNMFTyveAUS—F>

A—FEHARE) PRSR. ZLOKRFEREZMELTHTE
ROBEE LTz, FAFFVRERFEEOFTELRIDOAIEA
BAOMICHELDIZINICLIRAAREN (K 2), LHL. KE
Kb o, IWHEZEEIL 2016 £2 BICEHLWAD-HIRE
Ti#iEINTz, REREMEOERO—iHIEH -7, LHl, Z
DRFEIEIC O WTIEE LRI INTLAL, TREABEEEZERIC
EYHEFTIEICMR, ZORRBICKBTERVBAL LA EHIC
EoTHFH BRIy vavehot, WHERZEEDEEZINSH
FEHEEZHTIL, 2019 F7 ArolleEmEFZHE (B
BEEHR) ICARLBEICE>TWS, ZOM, AH#LnIEIicE
ZIIRIF B AR A (22017 F£& 2021 FISEFHFRRES N,
SREMOEICH LTV AAE, 5| EREMYBL &M HE -,
INLOXZDOERET, FEEFEL—RKICHAREZRKIIONEZ
EICDEVRELTWS, TRABFZELARICSEL. BERA
FEICHRVICRBICAYEREEN ICAST, ZOFT, K
ARBEOBAREICLIREREE, MRRAEHKEREOLAH=
ALBAEFHEERLT RYBATWS, ZOM. =ZRKED
BREGFOREBYIREERL, MERITZERET> TV,
FU, B, a- VRBICEIERBAOHE IOV TORES
FeHBIEAHER 61)(K3), a-UKREEIE, F14F>>
RUREETHIHBEHEHIOHMERPOBRBICHE TS LHE
THRES LN, TOMEBLE LTEBRBHETOERLIHY,
ZhickY, HERRBOERBADPMIETHETEZ DS
Motz TNUAICHLBERBPORRFILEY DETCREICS
3152707 0F BT EBERE (X7LIL) OREIHY.
INSICEPEFEICOVWTHRERITLTWS, Tho5DXH
ZXLHREFE - AERREBELTCEAF IV RIHREED
BRI, SHEEOWR - SBEICHMALAOEMLTLEL,

LA
@ MRS
» B> v &9 50

HETH  BTEE Fisi (B SR

LA
DT &2y me ) ) ) E0
a-UFREE(LA) fife
3
a-URBBZAFF I ICL 2R BHOERRBEBZUAELLAFTF>
VLB R DMERRAZ M HICE N THETS (60). ST 71hLTT
ZhZ 7 b&YRZELTIEE . 1) This research was originally published in
the Biochemical Pharmacology. Ming Yuan, Hiroe Sano, Takaaki Nishino,
Hongbin Chen, Ren-Shi Li, Yuki Matsuo, Kyoko Nishida, Takayuki Koga,
Tomoki Takeda, Yoshitaka Tanaka, Yuji Ishii. a -Lipoic acid eliminates
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HRIZIE, TEFLYHRBENRH D, TEFLVIEFEBICRR
ERHRAT, BRELXMIAHLEACHBLEBEROBRENH Y,
B (RoR) NICTE 23 AAFE -2 EYEIFES
. PEFLUATEIMACKCERT 22 ALTRESIN
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2E, BR5c. BE). HEALIHLWLRH RELNTWS,
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REHrZenbHhl, HERBIORERICHRS & LTRIEL S
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HERGREEL %% (GWP : Global Warming Potential) @ {& L
HFO (Hydro-fluoro-olefin: /N4 FRAZLARFL 74>) HiEA
AFEIN. INDERAETIREAEOERLEDSNTL

3 [7],

K2, KE7A 27—V SEADERREDOIRIRICDOVWTR
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BAEEEERELT, HKRECOEED M RVWYELZSELE
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3, TVEZTREUCABRMEAHVENIREWVISEELNLERT
P, BABRAPEVAEERDPERICKWIRRTH S D, H
HEBLOBAIOHEEALEEIN TV, M. [7U— 5]
L3, BRAERIEAR TBRSE] 28T /v 7AaVaEe
EGWP o 7RY#E%iETLaNTWD, 5%, BLERENRE
o [RE7nv] ho. BEMNRONSW [FY -G ~
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N) BELHENTWS, /-, ENTRHEENRERRES
EHRRYRELFATNBD, BATIEZ Y Z— (Cylinder)
EFENTWD, R RIFEHE (bomb) LFEDLNZDTER
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FRF vV NRAOBEREELT, BITENOHABEH
LUTHILBOBRE, BEYREIOENY, MEIRY, BiAE
ARAHOTERY, REOEXNY, BB - BEigls - /X
FEoER. I/ V. T3Fvy TORNEFICERVEATL
¥Y, (BEE1)

o, BETIINIWEEDEAICLY, F+/XAD
BREFEZ L ISE-> TRIBRICHEL, v /SR,
FV—BORERLICEHTVWET, (BEE234)

AFAWETDORREEE

AFAWETORREEE

5. Ry FRML, BREEDOIIETTF—IcOWVWT (BEW)

Request for separation and disposal of plastic bottles and cans

*This document is translated using the Al translator DeepL.

AMAKZTaAEYE— (FEFr/R) TE TIRT—
aviclInNy bRV, RBEORIIREBELEE
T, BR - BREMBEICIRYEBEATLETS,

LALEAS, NWEAr-—LRTEDON-HRE SR
DOHRIZIE, FEDPEST-BBR/PTRYE (FIEZORVE,
R, EZH) PRZIION, BECHELORBBENIREL.
ENOLDOBRBORFFICLV ALY Z—TOEBEOMBHRE
TICEEAELTWET, /-, BETIETILIEICTMY
HREASEZZLTRESZOBBRELBEINET,
I0H, EMRE, BEE, BEZFCTHRUBRREETCS
BRICIE, THBERICLTEIPERSL, IDIC, Ry
FRELICOWTIRARERBY Fvy T TN EALTIREE
T, FLEEREIPZRHFTH-OESHRVTHRTIFEIC
BTTLEE Y,

HABRIEFD—ANVEYDZTHAZ LD O EENWEZLET,

The Kyushu University Eco Center (Ito Campus) collects and
recycles plastic bottles and beverage cans from trash stations to
address resource and environmental issues.

However, among the beverage containers collected in plastic bags

for collection, we have found containers with the contents remaining
in them and non-burnable materials (cigarette butts, leftover food,
garbage), causing foul odors and sanitation problems, and impeding
the smooth operation of the Center by cleaning these containers.
Recently, there is also concern about the risk of explosions and other
hazards caused by impurities in aluminum cans.
For this reason, when discarding beverage containers in laboratories,
offices, club rooms, etc., please be sure to empty the contents and
clean the inside. In addition, please dispose of PET bottles with
the caps and labels removed whenever possible, and empty cans
in separate trash bins without crushing them in order to clean the
inside.

We sincerely ask for the cooperation of each and every one of you.
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Ry bRMV, REEDOTIBTEF—IC2LWT (BEW

(W= ZFLHEVIT IR THOES]
[Examples of littering that does not follow the rules.]

hMKRZETIE 2— 74 (90) 24452446
(Kyushu University Eco Center ITO(90) 2445 / 2446)

1 E—IELERERENSRLCEOFIC
Beer cans and leftover food, etc. in the same bag!

3 BREHE TR AR WES RO 1!
Unsorted non-burnables that are not beverage cans!

Chapter_2-5

2 ZNADFEWED A>TWIERERE
Beverage cans containing cigarette butts

4 Ry FRMVEE—EORICA->TW LV
Glass bottles in a bag mixed with plastic bottles

AWK £ E B REE D

IRIZEED
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0.0 0.0 0.0 0.0
168.5 65.1 106.4 | 101.7
581.9 | 297.8 | 399.7 | 422.9
3,302 1,071 1,828 | 2,518

176.22 | 278.05 | 218.65 | 167.95
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-50.7
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RIEMBICRYVELZEDRE

Student

Doctoral course,

Ecological Engineering Lab,
Civil Engineering,

Graduate School of Engineering

Yawen SONG

Current research

"A study on coastal ecosystem restoration with a view to
the problem of marine litter pollution and a proposal for the
regeneration of coastal plants" is the research project I'm
currently working on.

The accumulation of marine debris along Kyushu's
western coast, particularly in Hakata Bay, Tsushima Island,
and Goto Islands, has severely damaged the ecological
environment and diminished the value of the coast as
a tourist destination. This pollution pattern, which is
detrimental to nature and aesthetics, has motivated me to
consider reducing the source of marine litter and solving the
current pollution situation. On the one hand, the sources of
marine litter occurrence and its influencing factors in each
investigation site are inferred as information reference to
control the origin of pollution through the use of macro and
micro characteristics, chemical elements, and composition
analysis of marine litter samples, and weathering simulation
test monitoring of unused plastic debris; On the other hand,
an innovative proposal for improving the current pollution
status of the coastal environment is the possibility of
coastal plant communities as a natural barrier for marine
litter to re-invade inland.

So far, we have learned that the abundance of the
distribution of coastal litter is influenced by Tsushima

Current movements, the geographic position of the survey
site, coastal terrain, population distribution density,
land use, and other factors. Cross-border litter, such as
fishery floats and plastic bottles from China and Korea,
and anthropogenic marine debris, such as fishery waste
and household garbage, are among the primary sources
of litter. The secondary sources, on the other hand, are

SDGs_Goal

pieces of large-size litter that have been broken down by
weathering processes, such as foam debris. The majority
of marine litter is composed of plastic, which typically
contains polypropylene. Particularly Carex kobomugi,
plant communities have a substantial barrier effect on
marine debris, it can be used as a reference species in
projects to regenerate coastal vegetation. Different debris
accumulates in the plant community in various forms,
with foaming-type debris being more likely to accumulate
inside the community, and the movement of litter debris
also cannot be completely isolated from the dependence
on the wind.

Future work

During one of my summer vacations in elementary school, |
watched a TV documentary about the destruction of natural
animal habitats, which sparked my desire to preserve the
environment. Not everyone can seize a dream, but | will
keep working hard since | am fortunate enough to have one
and the chance to accomplish it.

The most important step toward achieving the goal of
zero marine litter is to address the issue of plastic litter
pollution. The most effective approach to effectively deal
with this issue is to actively encourage a decrease in
plastic production and investment in new and replaceable
materials while continually diminishing the current
pollution level. In my subsequent research, I'll continue to
focus on reducing marine litter pollution, especially plastic
debris, by conducting weathering simulation experiments,
managing weathering influence factors variables to
observe the way common plastic products deteriorate,
improving the source identification mechanism for marine
debris, building mathematical models that simulate how
plastic litter weathers, quantifying the inorganic harmful
additives produced by weathering, and assessing the
degree of marine litter pollution.

For the sustainability of marine resources, people of my
generation ought to put forward any attempt to solve the
problem of where marine litter comes from and where
it should “go” in the hope of finding the answer to the
question of where humanity will arrive in the future on the

road to environmental protection.
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