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W BT 2006 SEGIHET —AN B AE WD R W MY y5 Jedi H e o 1 BRI O R AL BE
AT TN, 2009 4F a)

29. AR EG I TR o b, SRR B R E R, M SR E R A LA
LRI R IR IR LG AN SRR L B A i SO A HE (Morf 28\, 2008 4F) o AN
i, BRI S DN B AR A BN 7S BRI B B A (R 24 5 5 B )
2008 4F a) , fHFBHAGHR AR =R A AR AR R R (1,628 T 30/4F) Ahith sl 2006 4F
RBCE (3,142 T3/ —F-Lh ko MWRRCEHE RS, BEHER A =R R GF 2%
I 95%) SRR GERER 2%) 7 BRI SR vk SR s
AT AR RS . — BN s A A2 = A Rk R v = 2R I OB TR AN 2 (12.6 T3/
) (RRYNL2E A EL ) 2008 4F a FHERHHAL 22 5 B R 2008 4F b 3R 3) o 7EHAR, Ziglf
A P I R P A RS TS A e KRR TR, ATV N 95 2R TR J2 38 B R 7S YRR e KA HE IO Ay
1985 42| 2001 4 (Al BRI —F LA (Managaki 58 A, 2009 1)
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30. £ HAFHMIIMTA T (Managaki %5 A, 2009 42 FIKKELFT MR T, ok
[ b R R T i i KT CBRUNAL 27 i i BER), 2008 4F a; Labys B, 2,559 T5e/
R I ORI, 98.9 T F/4E)

31, NIRMA R R MAS EAREEWHAT YIRS, o] DU B N IT,
FE) AT A ) R 4% % (Swerea, 2010 4F; WRMALS: S B, 2008 4F a; RKUNEE
W 5145, 2008 ) o JNIRIN T B8 25 78 PR M 5 2% 7 S A I P R A ok R s R =
o A S5 IR S IRIN T e NS BN P= SR (BRNIBE 2 5145, 2008 4F; Miyake %%
A, 2009 4, BAWHIFTHL, 2006 4 Kajiwara 25\, 2009 4E) . i&A JLIHFTE W] =
W 2SR 5 J K AR FPAEAE N TRFR T bt (Abdallah 5 A, 2008 4 a I b; Abdallah, 2009
;5 Goosey %5 AN, 2008 4; Stapleton 55 N, 2008 4F; Stuart %5 A\, 2008 4F; Takigami %%
N, 2009 4F a Fl b) o ANid, HIRIEERIR L4 B8 H 2R 2R LM ) 7= e A B P ) =
TR NIRIA A ZReAh v AR (BRI BR), 2008 4F a) o« S5 EA/NIRM 5
(1) O e TR CIRmMLABAT R AT EA R R B, A 25 R /SR R &2 P e
(EBFRIP, 2009 4F ¢) o HARET AR Zhe ) F 22 y-/NIRM T 28, (HAERNE
TR, ATRERAEM v NIRRT RN o- NIRRT AR R AL (Harrad 55
A, 2009 4F)

32, B FARRAE Y AR TS (A T2 5 T B R SR IR A S TR BA 1 bt U 2 DN 2 1 S 5
5, AR 30 4 (RRYNMLE SR, 2008 4 a) o RSS2 21k
FEABERIAR RIS 25 R, e g1 23 Al T BRI VB (BRI S A 3R, 2008
Foa UEARHNIHPIS TR o KAETH st 58 S0 B i) /S =+ Z e
o NREFTE AT EMRAS T ok B HEQE R NI e s TR R, D O TR
R JRCEL AR VP rh /S IREA T e S R I BERL

33, SAHNERM R A I S, o REEAT IR AN BE L AL, [l e A
NIEYRAEIAEE . BB B RS NIRRT k. P8 TR, MR K2 T IE
SRECAEACAR PR o 7N VRIA A b A B FAGRORT i AR A AR R AN TR I o A BELA A o A
BEREBHR G, KT SH — R NRIA T ZhB . 2006 45, K BEHARIE B R
R 8,512 T ANIRIA Zhe/4 (RIS T B R, 2008 4F a) o IXFPR IR Kok
AIRESS TR JUHEM 2025 R4, ROk 22 (1) 2 /S IRER -1 ot (R R L) 2
BARBR o 2T AR A BRI AN [ H DORE 2 ANAH R], - RFEEIN TR A 10 21 50 FEASE.

34, A RN AR BT S S A S SRR A B R m B R OR O . AR SR )
Y ATh (Morf 58N, 2008 4F) , [RIZE50 . 48R FN FEL A 1 152 2% [P B I HE TR
FATTF S IRI T R SRR 2%, SR Ab B I HE R A U A 0.1%. 7R R E
Ko FANRIA e L HE A BT 2R A 28 A 1 IR A A S 2 n) PR P AR A G
B NIRRT OB R, IS AT S TG B (Zhang 56N, 2009 4F) AT N 2%
(Tue N, 2010 ) o SR RAEBEFIEI I 2 & A 7SI T Zhe P i A F 1 I 4 1) i WL
15 (Malarvannan 25 A\, 2009 &; Polder 5 A\, 2008 & ¢) -

35. HAKP iR Hric R W], s ek s HE OO R 1 2 80+, ] BRSO K3 )
EES I BT A NI T e 75 Qe R R IR S el N i 2 38 jl B KB (Managaki
FEN, 2009 ) o SRS, WETTHE BIRNIRIA T heAr AR N, R BE S AR R U B
IR SBONAT AU 5 D R SRR RN e o i L (R 49 B0 20 T 48 R SRR — W e St 211
WFE B SR T IR BNV 37 44 B A D /N iR PA - R DR R 1 1) 7 (Morf 55N,
2008 F) o AHIXEWRE TR 1 HELE T B R F R B O, R IR AT AE AR
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AR P HMAL E . M 2006 L, BRI E IR R R 68%3E N, 32%ut
TAERe (BRI~ S B )R, 2008 4F a)

36. ANVE R TV R IR 2 5 B, HB AR AE ) PR KO K T8 ZR G0 ORI CER AL 27 il 4 3
Jai, 2008 F a; Morf %6 A\, 2008 4F; Institut Fresenius, 2000 4 a Al b; Kupper %8 A, 2008
4F; Remberger 5 N, 2004 4F; Sellstrom 55\, 1999 4F; Law 25 A, 20064 b) o 757Ki51ke
T T A AR B G B AL P CBRPNAL 7 it i PR, 2008 4F a3 Morf %8 A, 2008
T o AFAENBA T e NI (Morf 55 A, 2008 45 Morris 55 A, 2004 4F) Fy5/K75
Je (Morf %5\, 2008 4F; Morris %5 N, 2004 4F) B EIHIZ K 157w 2 L3 115 5.

22 INR#E
221 FFEARM

37. N T VPR SERIA T R RE A, I 9% T AR PR B 208 S50 I A5 ) - s g . it
BT A (7] 2 3 B DL A Y s . AN ST AE IR B AR TR S R A T R AR A
W) AR 2% BIOWIN (v4.10, EPI Suite v4.0) {3 RIRI 45 KB, NIRRT A%
KA — BRI TR A S . thsh, FRE A A2 MEHEN 301D KA
B PRI R G AT I R A BRI 5 R IRAE 28 RIS N 7S IR+ i R R AR A
Ff# (Wildlife International AW, 1996 ) o W M4VEREMIE, BEARIXLCHT I AR 342 A A
FRI I T DDA T 1, AR B LU S TRER T R K R s = AR 2 (7.7 Z v/
66 T /Tt o

38.  HAM R A A ALEMRAEN] 301C X 1, 2, 5, 6, 9, 10-/NIRIA+ i P 7
28 KW AW BRI T . K S 80 s A R . (& AN R SR T MR IR A
V) BRSO ST AR SIRIA T R FUR A (A FBY AR AR oy Ly
A 5% 6%. (At I A ST, 1990 4F) .

39. TEASALMT, NRMT TR B RS . Davis 58 AN (2005 4F) )55 T RS/ IR
b e (NIRRT b)) AR K DU A 3 b () AR B s L . VR SR & A4
RAEN] 307 F1 308 WERH: AELL BRI EAE SRR, SIS 20T, JNTRIA T
P R B w2 . AN T AV RSN S, A WED & T /SR e 2k
WA B AR, YO DTS0 2k 11~32 K (4D M 1.1~1.5 K (RED . {51
o, BASER A SME R 63 KA1 6.9 K. BLEZHIFH RIS T y-/81R
AR Bt o, R IR B, TEVEAI o-F1 B-7S VRIS T R B fR R L . [H)
FE, AN ] BERL I AL AL =) o

40.  RRBIRBEPEAGTHEASH 20°CHE o-v B-FIT y-/SYRIA T /e 28 TR b i B2 2
3 113 K. 68 KA 104 K (BRI Z: b2y, 2008 ) o {EUURRPIH, 2%, 20°C
I AR 7S VRIA - e A8 PR AR AN S OB (1) BB - B4 ok 66 KA 101 K. WA
RESVEALFEH, ZE TR A NIRRT heik S (/T 5) i i T Davis 28 A (2005
) PR ARNRE v/ T30, RS )5 ] 5852 BT40 27 5 1) Sk A= ) R A 1 i
TR, FEENTYREL NIRRT B DI R =< B 1, 5, 9-3 -+ ki =
(CDT) . HFFTH AR 2] — Atk . (HAR M 25 A ZAMEHE N 301F HEAT 19— Twt 5T
(Davis 25 N, 2006 4F b) BoRt, t, t-Fh1 ki I Be08 MRS — A0k .

41, BeAh, IEIREE T NIRRT KT U DA SR T (P B AR AL (Gerecke 55N,
2006 ) o B EASREERL A Y B G0 N BT R AR IR AT K VS e R EAT S . SR TR
BEFIGE R V57KV o 75 37 CULEE R RF 25 AR XS W Aa) A 2H B 1) 90 T R 5 WD 3B A T 1) SI2 66
TNy (H-) BONIRM A ZRER (/- oy NIRRT R R AR L L (/=) —a-/SYRIA T bt
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P AT AR (/) —a-/STRM T R R RIE B 1.6 £5A1 1.8 £i%. M4l Davis %8 A (2006
4 a) M Gerecke 55N (2006 ) A, a-/NERIST R B BERIT- L B-R y-7S IR
T hiE .

42, RTNRIA ek B ARS) 22, Huar M vl SRR 5 . MARXT /S IR
TR ARAE AT ST . AR R TR AR 2> SR L 1 B8 D 5 T LBk = nl K AR 1Y D g
B, DRI AR AR T AN N 2 B 0 ) () B IR B e e (854127, 2007 4F) o AR¥E
VG B B AR R VP 7 R SIRIA T iR A I S R, BEARERA YA v SR
FE AR SR AR T D) A 22 R A AR K -3 1 O 5 4F (R v B AR R VT 7 &,
2009 4F) o FRIEERPNIRALBEHBAF] TN (2009 4F b) , 35 EL A [ A 200 4 S AR 45 Y K
AL IER LI T 8.5-850 Rz lu], HEN 85 K, HEfH &R (CF) N 10, FERKUTI
WIFERE DR P AT 6-210 K28, HEN 35K, BASRECH 6. RRUNRALFHMA
F TN (2009 4F b) KR KGR DI FNIEE DU AR AL X 53

43, RHUTR A BT LIRS on: Rty AR AR AT AR AR S TR
W EDTRR D (1) 7S IR+ Zbe [FE ) an A 588 K A7 (Minh %8 A\, 2007 4F; Tanabe,
2008 4=; Kohler %\, 2008 4-; Bogdal % A, 2008 ) , XUt W/ NI+ ey
(103 A e T ST T A TR B

44, AL SR B AE BOK AR SN R B SRIT B A DU AR SRV AL R A o I AR A
TGS I AR (A7 IR PR B A T TR e i O, RIAEDIIOR . & Fh i 25 Pl 4511
AN W, NIRRT s AR S K AR S I AE ORI S o o N IRER T e
FAENIRIAF e TR B B FE A, b B-/NIRFR e A y- SRR b B A SR
HEWRAE T o AEARHBIX (P R PR AL T 5 2 (1A, UE WSR-S e e TR B R AP 2
PAKR B BE BT R (R AL BRI T/ gL, 2009 4F by JEEREBKEEF £, 2008 4E)

222 EHYHE

45. ESEIOE. SRS EYIM AR AE A RGP AT I LI SN TS IRIR - R AR
FURFI AR ). BEAMIT TR W AR X R P IR S SR LS Rl KA ) ARl B4
W s FRR T T K . WA e ERE AT T AN, B P ISEEG SRR BN
IR e R A FLsh b A AR B3 ). Veith 26N (1979 45D EJIR 32 Rif—
WA, A5V S NIRIA -+ i e Bk Rk (KEka) PRIRESEYERERE
(BCF) 4 18,100, #=+4MmBEHE TR ARG, MAESE 2. 4. 8. 164 24 1 32 Kl
FERLAATAT T /NIRRT R R PRI R 6.2 flse /T, AR T2k tt, W5
J& ok 2540.5°C

46. FEPIEF 35 RE—WRsh &G, 28T 0.34 A1 3.4 G000/ FHArARIR B R aT fifa (47
22 AR N A LI 3 /S PRER - A B LS (Wildlife International A, 2000 4F) . i%HF5T
FEAGIESF A A AL 305 M vk, ERE AR —A 35 RIGEILIE. BE TEEiAKk
J5 1y g 1 A 0 0 TR) AT B S A GOKREE, AR THEAS AR S R RO SEMEAC TR RIS
PRI BE T A B . T E U34S Y B i TR BE T IR A S VRIS e i e, HARE
) E SRR B N 13,085, HR#E Wildlife International 24 ) 2000 4EF1 Veith £\ (1979 4F)
PIRFSE, 76 RK B B VPSR I $E 18,100 1EAKAAEWH AR A E 25 (BCF)  (RRM
PR ZE D14y, 2008 4F) o

47. HAYERIELESHSIMREN] 305C, gt 7 0 14 M 1, 2, 5, 6, 9,
10- NIRRT AT N i iR 5 4 2 VR &4, DR SR s RO AR (6 i vk
(HPLC) ¥ 0 5 M2y, A P BB FR N 205 A-E. =N EZ44 B. C Fl
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E M SR A, AR 75 R A RS0 A [H) . 249 B 7E 24 Fi1 2.4
T/ TR R I A s B2 R 00 W 834-3,070 11 3,390-16,100. 2H4) C 7E 20.2 1 2.02 1o
(TIPS N A s S R B0 A 816-1,780 1 3,350-8,950. 4143 E 75 144 F1 14.4 Tk /T
B R AR A 2R E ok 118-418 F1 479-2,030 (k27 A 36 K MBI 4T 1995 4F)

48. Law 5 A (2005 4F) WU 1 84 3 M AR AR 52 5 50 50 = R B 1 2B 0K R AL
(BMF) o iR 2l U 8t 2 i+ ORI 1 RERP SR AR I &, MRS oy B-FT y-
SRR EDIBOR R A 9.20 43 FI 7.2 fEFIEHRH, fEiZMAF4R AN o] fg B ILA4) =
e, Wl Bl R 1) 55— Bl A AR AL

49. Haukds Z5 N (2009 4F) RE T Ghul 6 52 B SIR T ek & R EE M. E& R
H, NI TR AR BE R ARG O BEEZ )G 6 /N, WREAE 4-8 K25
IRFNEAE . 48 /N2 )5,  SSRIRTE S AR N IR Y. 20 A1 S5 2 7 9 IS LR >> K e —MBEIA
R R 23 A OO R M S B B AR i 8ok, 21 RZJE, A RTE IR R K
i HF PRI A 9 R B, AR AR RN 380 UL A AR R /S YRR o B R AR AR A . PRI, A
PRAE LD HP 8 BRI (D 5 1 s DR LA (R A R PR A . VA A 59 o

50.  PRITSEEG AT URIN T NTRIN T AR LS TR A AR B AL (WIL, 2001 45
HePiRME2E AT, 1980 4F) o FEXRTKEREAT A H] 90 RIME S 42 (B /SR 5,
1,000 25/ T ek s/ ) ST, WIL (2001 42) KIEFTA FIRFEN TR S a- R4k
(P P e a8 w1 B-A y-S AR e AR R RRAAR P IS I AH G MR T 0 e (- 65-70%; -+
9-15%; y-: 14-20%) SPrH/NRH A Z5mi 5 h gl Co-: 8.9%; B-: 6.6%; v-:
84.5%) AR =S . WIHRMEL A E] (1980 4F) BFST T LAERIRE ) 10 KBRS T
PERRIC /NI bt (MC-NRIRT Tk, 4l > 98%) HIZish J12# s, 1F 5 KB
YA TR A S, S IR A2 A Aok, ORI B IRIARS R . 78
M UL RN 0 Rt A R A PE AL A, (H S TRIR T A8 BRI 4 2R A KA R e
AR EPR G R R, EERRE/SNRIE T RS TENRIT 42N 2.

51, A REMRE BRNEI T /K AEESRET AR BT 1. #ilin, £%
KIS SR, WP EYRAN S, o-Al y-F AR IRSE LB R BT
1 (Tomy %8N, 2004 4 a) o FEHLEEAEIT, ANIRA e Emick 2R e
A A AN GY, et 50 R —BRIF I & RS, s o- SRR
YRR ZECH 10.8, b pp-TliH KA = 2 SEIBCOR AR R B RE A4 B IRICR &
O (TMP) 23R HE IR RIERER, o 6.3 (p<0.001) , KT T ZHEIAKNE T
K FESEL (5.7) (Tomy 25N, 2004 4F) o #hafhdr, oINS KF R ACGHE e, Xt
T2 e EE—RMEHE BV XRARN S, A Mo SR e AR Ao
REIIRT 1 (Law N, 2007 ) o THHEARH o-v B-FH y-/NERIA T RS TR 80K R AU
Syl 1.4, 1.3 F12.2,

52, EPRER I X A R R . Sermo 25 A (2006 4F) SKH 2002~2003 ELEHRE,
JEAR I DX PR FOOR EURE REEFIREAS, 52K B AL RE W EEAS )8 F R AR M E A 34T T 4
Bro INIRFRZlide F 2R sh e AD R TFRC R Cle/ME 0.012 905/ i AR EDD
PRI e S £ (FLAT /) BIRBERES 2 0] A O E ARG (G T4 B K
JEAEIROR RE 36.4) , AHAEIRBEHGS B AL AE 2 (M5 I AEOCE R CETBOK
REN 0.6) o AN W REREA P 9K B /KB AR R W b A RE (R AT gy T g s . 7
HAGRE 21X, Letcher 25N (2009 45D A T /SIRIN g s st ¥ (0 A HLTS 4
VIR HE B 2B 5 ) e BIAbARE a8 128 (RN RFERURID 14y
B AR (8D ARSI . RI a-STRFR T B AN AL MR BE G D7 41 2 N
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RAESEDRR . 42 (o) -/NIRI B Ae 0 B3 i g 21 16K 8 g 15 2 18] R AE 00K 3R 5
KT 1o AFEENE R, RIEAEHRAE RN RIA - ke QT LR PRl /N IRIA+
TUJGE I 2 e R G 2 S EUEIBORA T

53. Morris S5 N (2004 ) i TN T e/ A ) b BV OR TS B AR5
AW BAWEVTBOR AL, ABAEE S tF/NRA heAe e ik T YR b R 8
s IXERAE NIRRT e L T AEMBORAE L. B, NIRRT SRR RIS GRS
AAEVE SUREIK CATAEBO S TR B8 A N VR 58 LU A T A2 A5 T Ui R 5 /K A KT e A HE 5l
Pyrb s AR e LN RO G [RIRE S A0 S DIl B I 10 J FEASE A AR S e b b 1R N
I ZREIREE s, AR EA A gl B S SR 8 (A8 RIS R NIRRT ik
FEACT M AR o

54. Haukds 55 N (2009 ) RIL: 75 B b JE 0 e S5 44 44 18 3 B be TR ) H 1)
3:1:10 CazBey) BB EE TP TR 55:1 Comy) 5 R BIERE A0 W SR ALE A= ik i 19 4=
YRR BAEH o W FTAE 2 /N IRIA T iy Y B IR e v vy e e P AT, DU N DU
DRI A 20 S T I S K. Hg5 R Zhang 58N (2009 4F) 78 B PR 4 %275 Bt
T I 5, TR y-/S IR e DU i AR R AR Cly
IR R B 63%) 5 1 a- SRS ZHe IR R AE AEIREAR AR, 7R AR
(B EZHED Wt CEHYD FPetfkrh 705 b SR 2B S 21 77% 63%F1 63%.

55. Tomy Z& A\ (2008 ) A T /NIRIA T e S b A1 = K ZR B AL Al b D ey ) )L
MNEFRRRBE I a-/ NI T ZHe 5 E FREAAAEW WIRIE R KR, EIRBOKRECH 74
(p<0.01) , ULHHAEYIBCRER DT 2 THAS IR, T y-/SIRIR T e R BE 55 FR 1A
KRR T R R ISR (RUE IR o a- NIRRT e 5 /NER CALBaF. okap)
ikt (S0 Fap)  ALWES . (FEMRED MRt (—Ad) RAts (400 AN 7SIRIT
TR 70%BL b, W y- NIRRT R RIS GRED WK GRS G4
MR FZRFD N NIRRT R R 60%LL o BT £ (1) J5 5 e S5 b o fe #4257
P53 VA BRI SR AR AN (R (R R B VR P, K M SR AR ) - R A TG R e AR AR 1) T 7 2
i LU s VR B B . [FIRE, RN IRIFIE B, IR TEA nT A A UTRR ) T R
e L) y- A A FE T -SRI o AR AR A STAR SRR R SE AR DAL IR, /NI
I e DU s O T3 G A SRR A AR P, VPR B T BRI AR RE ) (Zegers
N5 200545 Law 25N, 20064 d) o X5 Tomy 5N (2009 45) MLLNER—2: o5
Py R P S TRER T e BB I 95% LA b, T £E P 35 I S AL AR b X TRV £ 0 M9
1) 3 A R AL AR B AR N IR SRR T R W BL - o . GBI 77%) o E
DA TIXFEM 101X DAE R R AT y- M n) o- A AR A A R 1 — DR AR

2.2.3 LEEEIPETERES

56. NI ThAE R TR BA RN, TR R KT NIRRT A B
FARIIAEGERS MWL KB B DL B AN S O 1 /N IR+ eia BBy iE A2 9 o ¥tk —
AUESE . AR AP R FIIA S AR (R LKA /N R e B A ¥
IDESPAk L o

57. WAL, WS (OH) 1) 2R SN S I B N IREA -+ e 1K= i
P, RN DA R, Gl AopWin v1.9D) FRUERIMETIMER 76.8 /NE (3.2
K)o FFHEATHE R AT R IR N 5}10° MRS FAL T K, HAK 24 /IR E
B R Gz W I RS PG R B o (EAS— SRS, IR Bk JH (R B2 ik
JER CIERRPRIC B 2y, 2008 4F) .
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58. Bahm 1 Khalil (2004 4E) 5T 24 /N EREEF IR N 9.2x10° Ny 1/37 5 JE
K, HAJEEERIGR A 9.8%10° AN T/or 7 K, BRI N 8.5%10° N4 F/5r
K. IXEEHE S Prinn 28 A (1995 4E) 1 Montzka 25 A\ (2000 4F) M FEGA A5
HHES ORI EEANSF, AR 1 24 /AN ABREETIIE D B0 9.7 (20.6) x10° fil 1.1
(£0.2) x10° 50 F/rJ7 K. HEEH] kop ARG HHE AT E N, JLPERRIR BRI 7S IR
+ BB I A 0.4~4 KA 0.6~5.4 K (BRIMBALBRBRF) TN, 2009 4F
b .

59. WEMEHHRE®RIL (2003 42D KM DY Mg b BT B O RSB (TaPL3-2.10,
ELPOS. Chemrange-2.0 F1 Globo-POP) F5 i T /NIRIFA T ki i Bf it B J1 (LRTP) ,
W 5 7N YR IR g B A fl s s DX )M . S BT A9 S 48R AE TaPL3 Al ELPOS P
MR oR S AT RE IS (CTD) , #E Chemrange #i0 H K 7x 23 A)uHl, 7E Globo-POP
BRI RN AT 10 AR E B2 5 A AkyE 4% )1 (ACP10) o K H] TaPL3 Bif A
ELPOS HR P £F 2 < (1) S R RS BE 2 40 ok 760 TKAI 784 2K, 1l Chemrange 152
AU TSR e fE 2 AR 2 VS A BRI ) 11%. J8iE Globo-POP B {f11-1)
10 R BEIUE AU 5 Gl 114 2.28%, L id &t B 5 R4k — IRk BRI F 50 4 A 2, C
L2 [) B AR DX AS I 380 11 R B R B OK A [ Y54 (Wania A1 Dugani, 2003 4F) . &
Bl 5HERIE (2003 ) Al F 45 MR ek, Iz &% g
SRV UL T o SARTT, TUE SRR e R g A JHL D M B 81 K=ok
b, SRJE BN TR ANR DU R AT R . — A I NIRIA T e TR G TR AR
WL o () RS ()3t B B i RS

60. NIRRT R EAL SRR W, T RE S AE S RUB IR FE P B R R AR BRI
[H——2S A . X AT BEAE /N IRIA e — 3 e R S ORR A% v e AR I B AT B T
J1, WERA “UBWERLN.” , Ul Gouin A1 Harner (2003 ) FTid. %R %S 2 EEE 1L
FF o 5B BRNZE 22 1R 30k i DRI O oz DR AR IR R A, /S YRIA T R (9 B R I B
IZFTFE BRI, KBIRER R, HZEMKEREBG (Remberger 45 A, 2004 4£) .
AR AR PIUTIERE AR L RIS 35 A vd NVRIA T e/ T, Bk B 7K1 A E A 2=
JU/NHW (Backus 58N, 2005 4 o WFFUN DB e A Z0 A0 0 21 06 1 11 J5t DAL 35 (P03 B R R
B TK, PARATAEERA P R . 76 Yu 25 (2008 4F) 78 [ g B BBt o
W SR AH A AE AT AR AR K B /SRR i B b (69.1-97.3%) , RIA/NIRH 1=
Jot ()7 BR BT A% 52 B A BT 4 I I 24

61. MRAEA AL TIE, IR+ TR TR LN AR B PR AL K
HIFEHETS, NIRRT R i B B A W ) AT S i AR MU R e B i (RN
PRACEEIAGR ML /N, 2009 4 b) o fize 1 X8 vl e i 7 12 Bz 2 3% 1) A AR K 1
iRV PS/E N IR N AR I BT (5 SVAI B XN E RS RS R SRR S 3 S S U A E 4 R
PSR T Pt S ST 7

62. MR 2009 GBI ACEAL 7% (Autdr 5 ke, Aok g RS, it
WSS R BRI, R HEBAR R LA (BFRs) st kAETH. KL, KX
AR A PT3E vl Be 2 SRR AT T iE S K A pr el iR = (ABA T &, 2009
) . Brown Fil Wania (2008 ) 5 2 R EAM =L LS QA =T %
ACART5 G 2 TR S5 R AR AL, B /S TRER T it 8 VB AE B Ab My Gedn . VE & iRe T A Y
iR 5N i BT R R 2 I 22 S, DR BORE ety ORI RS A ) AL AR ik v
Yely 7 1 n] Be L Y AT BT T E P Ak U AR S Ry o — AN R DR AT R R AR e T[]
ACPE T AR . Vg I R B AR R IR VP T R ECE RS TR SE e (Rl
BARRIRVETT 2, 2009 ) o X — pi B 2] T B AT SR IR ST MR I 1 SR o AR B
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WA, ML K A RREG X, B8BTS IR ek A
& (Birkenes 30.8 FZ5i/37J7 K Zeppelin 26.39 Bz va/3rJ7K) , 14 GT K A LA
WL A g, BB AL AR D R /SR IR T e B ARAIC (Birkenes 1.03 ¢ 58/37.77
K; Zeppelin 0.26 FZyi/5r KD (B A SIS R (KLIF, 2008 42) ) o MdEds
WUFB: ok B V5 QX S S R fE R N BRI X (Mane 55 A, 2008 4F) . —kiE
I E ORI, NIRRT e AL AR AN G WK M X 3 i A E , T8 ez B BT A AL e I 45 3
BTG Y HLX (de Wit 25N, 2009 4F) o 1 I R JE B b X KSR /S IR ER
TR T 1990 4F (5-6 i/ 7K Bergander 25 N, 1995 4E) AN AR B L%
H DX M GG S 4G T 1993 4 (1.8 B w/3r 75K PWGSC-INAC-NCP, 2003 45 1-2 JZ i/
SEJTK (2006 AEAT 2007 4E) 3 Xiao 28N, 2010 4E) , I AAbAHLIX Y AN IRER T kA
UL BDE-99 A BEAHL (Xiao 6N, 2010 4F)

23 BE
231 FEREKFRES

63. NIRRT AT T AR, ETR E  IR B K Ee fiE Covaci §§
A (2006 F) , CELEHGFEILEh YR £ 28 rh I H SR B /SRR T 5t . Zegers
N (2005 4F) AT T AN ] WP 355 A R o g 33 T2 A 6 38— P v el U JARI 35 9 K
CEABD RN BINIRI T R RO . 052 R 22 M 52 R R 22 R CREIR A
2,900 445/ v iEAE, HORMEA 9,600 9/ vaiE R LA IR A PadbiE R (5,100 4058/
TEARED) AR ) B AR R N VRIA A R R . At X BRI AR A A IR
FEUWTR: RI/RZMEEEAN 1,200 G50/ 5oiG R, i, EeRI g R b E R R 1,100
YN e/ R TR, TRAS AR 770 AN/ v VEAREE, INRIPENE (PEHEF) A 100 4/
VOV E, K RS CRESE R K S A R VR LS R AR R Pl
NI TR B W R . B/R AR A 900 4N va/Fiik ik, 00 3 A ey [H g 24 400
v/ s, INAIPEIE A 200 4058/ aiE A E (Zegers 5N, 2005 4F) o Law %A (2006
E d) 7E 1994-2003 4 HIRIESE T o5 AT BRI K AR N 1R 7S TR 2t X\ 1B
AT T NIRRT 880 W e o-/SVRIA T i T HAh A ok 5 8 3= SRR, FEPT A FEA 1Y
BRI, HIREEVEEN 10 2 19,200 foe/ T oo ®E (IRMFEREN 11-21,300 50/ T 7))
R8RS WA 71 B

64. de Boer ZF N (2004 ) 437 T 9EEI 4 (U (71 4058/ il R EE—1,200 44 70/
TOERTE) MIEAEM (A4 LA (84-19,000 4150/ FoiGRED) df /S mE -+ ke, Kl
FA A 30%A1 20%. 2001 4, Morris 5 N (2004 4F) HEAT 19— TURFFUAE fay 22 35 30 HE K
CZEQ R R IR B K0 330-7,100 4455/ 5o d A L, 1991-1999 4F75 B Stk (1)
Jire B2 ER R H (R BE KTl 34-2,400 4850/ iR E (Lindberg %5 A, 2004 4F)

65. HTYEEWEEH HA 8 m . FEKAEMEE 2 B B FE R, 20 & 2R &
R . AR, FERKREAE ARV RN VF 2 WF 50 A R R SR
(Covaci 25N, 2006 ) . (ZEEIAF7H) Skerne V] _E—F NIRIA b Ar=] Mk
RN 7S IRIR i FE AR v, HE AR A 10,275 g1 ve/5aiE A E (Allchin A1 Morris, 2003
Do AERRINIR T BRI /S UREA T e S R 2 A0AE 10 21 1,000 44 5/ wiiE AR E 2 (A], M
J655 KW X B R BE K KRG 1 ANECE S (3-80 44w/ 7i ik /A H ) (Covaci %5 A, 2006
F) o Ueno 5N (2006 F) ULEH T /NI R e /K AE RS i) iz s 8] o0 A, Al 77 W0
KHLX NGt (AR LA ISR 5% (1997-2001 4F) o WEEAKEAT g LAAk
KRN 0.28 950/ i iE AR B S H AR LA KSR N 1 45 9o/ 7o iSRS 2 ). 2006 4F, Xian &5
A (2008 ) 7EH KT AT IR RN T 3 K AR P 1R 7S TR IR+ e iR BE /K IR
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FIfER . (Ffg) WA 12 ghse/sain i HEf (i) LA 330 4050/l 2
[P

66. NIRRT R R A AR, 1 HT 2 A AR Mt (de Wit F5EA,
2006 4, 2009 ) o BT FEE A TG eI AL JER X R T g A B Jr I
Ko B (b5, 2009 ) o TENRD i & A EE R D) kBN, R i fig a& TR AR
LGRS ) EEISR ERIAER (WA S R B R, 2007 4F) . 2001 4F,
Muir 25 N (2004 45) Kl T I KAbA X “STAEM R AL 2R IR A5 (485 )E)
fist g ) = NIRRT ik . K IREAT 9.8-18 407/ FaiG A E 2 ], 2002 4F, Muir 25
A (2006 ) Frill T ACARH X LA FRRERIAEIRAE CGAZAE) MR Wi AL IS BRI T e ik B
KV o FEIT BLIR P DXMEPE AR RE A PO ASE HE R BE AP Sy (109 Gl o/ v v AR TR o BARE
AN FL SRR B WG )RR 20 (6 4 5%« Miljeteig 25N (2009 4E) LA T UG i
B CA7AE) AR BT 2 (8] () 8 V5 e ik B 7K, — A TR ALt IX. (B /R B
AL TR AR GE2E LR R R o BT 2O 0975 ik KT R A
Wi S8, ORI SR B2 A, Bl e A R B 2 A, g 9t DR (49 400 e o T s 4 o 22 )
o ACAR LI (PG A WE RS TR IE IE AN /N, 0P O AN TS B AR ORGP R B s b 41 ¢
2% (www.iuenredlist.org/) o ZMFFTH SRS ZRERBEAKVAE 14 A1 272 4/ v is Ak
T2 AEPRES A S5 9L R (2007 42) RS, XF 2003-2005 410 K B ZEAE IR 8k
bW X 8 &y i AeM i (Larus hyperboreus) F KBRS (Larus marinus) AT T 15 9W)
G3HT, el Dy SR R A MG G KR S AR T R BT S G . F ST R B S
ey CHFR/NIRM 00 BB s T8 B ARG . LS AEAR RN BRI H X I 5 2 ol
AR 5B o= /N TRFR - e 28 A AR S A i RN AR AS Hh R FE Y R 2033 S 5.1 4l e/ v i
PRTE I 475 94 v/ vd iR TE RN 195 9o/ vl yE AR FE ) 15,027 40 v/ sl i R T . R SRS RS AR A
HPRREE KN . KINFEEAS IR FE 23 30 44.7 Kl 44.8 40 v/ r 3G AR TR, FEFEAS P vk
iR 1,881 - 3,699 Ao/ vaiiAE . LRSI, 1999-2000 4 HA[A) 75 D& A% 22 SRAF ¥ P52 - JUE
(/75 R R FE K- 138-1,320 445/ i AR B (Morris 28 N, 2004 4F) . RIL
HRY 40-45% 1 19 52 259 0™ EEESS . BLAN, IEAERE Ny BN B4 T R W i R () A
JERR RS . MR IR AF Sy Y B R (2007 4F) , IXATRERM, V5RMIN EiREKT, B
FEANIRIA A e R KT, AIRE & i B ER R4 S B AT 1 — AN N

67. M Covaci S8 N (2006 7F) . Law %6 AN (2008 4F b) Fl Tanabe 55 A\ (2008 ) i
(P2, ZNTRI A e A PRSI o (R PR B 9K B KT IRl T ey, X AT H a3 3N )
INIRIA e A ¢ XU H AR TR EALIEUN . BRI JBR. SE SRR APV M X (1)
100 Z I R A RATTE (RE 2007 4£) , WESDHRESE (KA. EAMEIT
s TEKIGe s IR RS M AEIREAS B EE. AE de Wit SEAN (2009 ) il
P AR, ZEIEM LI () LA I AT 503 B AR DX 2R A /S U bk 58 1R T v R A2 e R
MM, REIHBEASE T EES. i Managaki 5\ (2009 ) IAFSY, NIRIAT
TR R I OB S IR A O IR S (Minh S8, 2007 4F) A1 H AR A KL
TSR R BE KT 1 D S A AT (Kakimoto &5 A, 2008 4F) o

68.  LEMEYHANRK I I J& 0 LI GTRR M O e M W, B DO A B9 7S IREA T Zhe i BE K
PR, R Z DR A 7S IR R AP B . X R I 7S R e A
FHIG. 2002 4F N H AR 50V R (W) =BG O RN S SR 2 UTRU R AR A7 e /S IR
gt (Minh 8N, 2007 ) o NIRRT ZhER BT A B AR, B
MEL B[P DR O T T M4 %kHE, Tanabe (2008 4F) it yifd /S I+ 4%
WREERREIT] Dy 7 B 12 4F. SNYRIA T Zhiim A T Pl )RR AR A B SRR AR
PR A (Kohler 25 A, 2008 4F) o Bl Ji 5O FP R /S YRR e it B LR 507 U
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B, 2001 SR BUEAE (2.5 g9h5a/5E, T-HD . Bogdal 48 A (2008 4F) fRiGFK, NIRFA
e R FE AN T T ey PR A7 D A e 28] P LS P e R A Lo R R 2 o

69. AL TBHRNG CEEFMD . KRVGFEMYERAE (LR R =HERS (=AM 555
HRIR S TRER T R 2 I AR ) (Rl A 5T (Helgason 58N, 2009 4F) Wos: M 1983
F| 2003 4F - NI ZREAEITE PR KT R . RIS R Horneya & (HIRJEL
JE3B) b, SPYIREEACE TS A N s ARKS 16-108 4w/ ih R TR, KPGIEMMEIRAE 12-
58 N ve/ s, —HENS 30-142 45/ pe iR . 1983 4. 1993 4F 1 2003 AEAEAR A6 K
SR [F) 2 2R 10 5 SRR A AT R 5. (IR S5 YA B RS, 2005 4F) 15 T 1H
FEMISE R . 7E8hIUrEs B A Hornoya &5 1, AEIREACEH TG DLW R : A0S 7.9-110 4h 5w/
SOWARTE, KPR 8.4-72.3 ANve/wif A, —HENY 15.9-161.3 44w/ ik dE. &
RES b O PO/R Uy, JEAR IS A& N (0 (IR SE KT TH s i oA 25.3-81.4 4 v/ v 36 R T
(PR S 55 9 B Ry, 2005 4F) o Esslinger 55 NG SEAEA7 IR e RS (ARAD) 1) 55
FEAS TSI e I I TR RN AR BT T A, X e S 82 M 1988 4F 21 2008 4F
HT 1) 7 7 ] g A S 1 A BT O R O B D MO R 1) (% E, 2010 4F a) o 7E
Trischen &y b X} i a] & #1145 B Do A EBBOEFAANTE; Mellum 5 L1 EH
JE, AE 1990 FAEYILAFHEZ D EFR, WS ER SR RS S TR, BE R
SR ETE, HE] 2000 FEY) SR B, o RPUFERHILT . Heuwiese &5 HHIL T 4H
[ R T, AR A I R R s . AR, TCVRIEAT RN A0, DROA KRR o AT 2 2 T R
ANFCAER) S EEREA . A PR UMER B, & B i s 5t TE VA i

70. WO T AARA LR SIRIN T TR AR Y B 0 28 CHERLR K fa g ) U 5
P, FURSEET —4F (2007-2009 ) BEdE, KU O T @AM S5 R i L ge 20 1.
KRILT ANE RS, WRaAE A, AR TR, &8 —MA K E (Fraunhofer, 2010
) .

71. Stapleton 25 N\ (2006 4F) TR T 1993 4F15 2003 4 a3 i In A48 e WrEIe -
DD RN NIRRT ek B AR B K, HASIEIN TR 20 0 9 4FE . Law 58 A (2008 4 a
M b) Gkalfr e [EEE SO IK IR SIRM - e, Hartds 223 Jsh¥), RS A
13 4 (1994-2006 ) o —FNMENN 4-6 NEEELL, XAHTATL LA A AT k.
ANl SPFE RN =AU A BT AR R B AW TS (30-70 v/ T v IR T R
), P 2000 45 2001 FZ R PSR ZIERAE S BARR B, 2L 2003 AR
JEIK 5,450 T/ T ol WRUOREIGICZ G, 1E 2003 45 2004 4F 2 [A) HH IUAH R R A6 20 B
T3 2006 FRIHREA 817 fhre/ T ol kb2 30 4E0A),  H AR rp [ v 7 i 0w L 3h ) 4
I 22 R ORI RN N TR e BE SR (Tanabe 58 A, 2008 4F) o MHACKREEMIFE
AKT, IRACBHBAFA BE A () ) TR) AR Ak B v O 7 B 28 7= A A oG .t T4 =i
AT L8 2 R R s HART Y, N TREA T 8 B B T4 B B 22 YR — IR T )
WP, SR 7RSI /SR A 5.

72, RRYN B A (9 B 30 s T AR B SE PR NP R M [X A= 4 X &R A5 R B2 (Hoh AN
Hites, 2005 %F; Tomy £ A, 2004 %; Peck 56 N, 2008 4F; Stapleton % A\, 2006 4; Jandk
5N, 2005 45 Morris 25N, 2004 5F; Zegers 55 N, 2005 4F; Yu 55 A\, 2008 4F; Kajiwara
ZEN, 2006 4; Isobe 25 A, 2008 %F; W, Tanabe %5 A\ 2008 “EFI Law %5 A 2008 F b 1)
) o BFFURIL, PRI RN S P 1R B A1 A0 WU I v W L3 A A PR A HH (R B 3 B v
ATl R 7K (Covaci 56N, 2006 4F) o %45 A nl fg st 17 R 7S IR+ 5 i 3 75 5K
TERE ey T AR L X (S UL (Law %5 A, 2008 4F b; Tanabe %A\, 2008 4£) . #Rifi, AR
P Tanabe 55 N (2008 ) WIHEY, JNVRIA T Zhith) 32 0 A TWORHBIX o %5 2515 H 1 45
WA, ERIR S AN GRS e, WEmislahyn. ANRBERL. A AEK
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b, BRI T NIRRT, RSB R SRR H AR (R A U B 1 YRAL BRI 7
WP . HARR N B T 2. 7E 1997-2001 AEHA R VP4l M AE AR HE X A+ = 4k
TR AR SR FAFEA R 7SR R iR AP (Ueno 26N, 2006 45) , KILE R H
24 BEH DX /S IR e B R, RUOAE H A B AR M R B R i 1 X R A 1
FEAHRE W T A s R B o 76 D AN I AN ST, Jl ek 0 A H AR s e i L s P i
WP ZR, VPG TR R /SR R B A 0 A i L (Kajiwara 55 N, 2006 4 Isobe 45
A, 2008 4F) o HARMX B2 S W)k PR H 7S IR ZRE ik BE KT s T 7 HE 1 i 2R 5
Yy, IR RN H AT SRR KAl 2 . TRl H A X I AL N 10 7S IR+
W JE VG251 21-380 44 v/ ve G T FE A1 330-940 44 vi/ve g it . HAR &, 1993-2004
S A) D\ B 2R 9 1 T D S0 KR A T i T A A HE TR FE Ab T 19-380 401 e/ e i AR TR
(14-280 Zh v/t #) YU (Peck 28 A, 2008 4£) . Tanabe 25 A (2008 /) HH TLAF
SE1R s H ARV RN ] T 50 v DX PR I LB A A Y SRR BRI AR FE AT (LR 7S IRER
T RRIREE K e, R RESE DR IR LG M DX A7 AE K (1 H 77 b il

73. ARHE Covaci &N (2006 ) WML, SAKEFEAE SR OSBRI ged ) 8o T
J ) B AN T DA R SRR AR KT R ORISR R
PNURFA e R T o ANE R A IS A NI e ), HRIL NIRRT
P BN s THa 20— ARG WRINAE T LA 4TI G i) L 87 0]+ 40
UM (B D R CPBEE ) APG i /R B8 1 (faf =) (Covaci 55 A, 2006
) o T IR R T S AT R B LA R 7SR b S BRI T e B AR R A Bt
AHIR o T AL A NV X BRI 28 23 RN IR T e IR s (Janak 25N, 2005 4F;

Remberger 55 N\, 2005 4F; Petersen 5% A, 2005 4-; Minh % A, 2007 %; Morris 55 A\,

2004 4; Sellstrom %8 A, 1998 4F; Eljarrat %5 A\, 2009 4-; Hoh #I Hites, 2005 4F) . 7
Remberger 55 A\ (2004 4F) K] —MF50HT,  Hig MLk DX AT OB B2 7E 5.5 A1 366 444/ F-J7
KZNA) o A Biig ORI S5 =2 § Ay i 26 1 b D000 45 P 308 B30 5 /N, A T 0.02-13 e/ Pk 2
(0o PEAE MR IT I S SR EA T 0.013-1,070 2N v/ 5 K208, T3 EE i = Sk BE AT
0.076-0.61 244/ 37.J7 K22 8] {F Remberger & N (2004 ) [IWFFTH, s f i s R B
(1,070 G50/ T7 KD RAEAENT TR AR LM 10 SR A 7 it 20 X R e HE TR i 7 . RS
L, FERE ARSI RN T IR AR IR AR, FOSIREA T Zhe ik K P

Remberger ¢ N\ (2004 4F) F Petersen 55 A\ (2005 ) £ —FK AR LIGHIBHGHIE) R4
¥ T SRR T AR R SRR T e /e T 111-23,200 4950/ e i i (8], 7F Janak %5 A (2005
D) AT, AEREZRIRNYE — FONIRIA T bt ) CRLAR AR Db il B R 28 SR 94 85 )
i, W IE X FR A Broomchemie 231, 77 /SIRPAT e 7,500 WD B alw it by A5 IR
B Co-r M RTAEL H AR, BRHER, LA A0 IE T iR B2 23 700 o8 1,100 AT 680 44 b/ b i 4
H) o WK BEA B s A G I P A .

74. Heeb 5N (2008 ) HIRIN WA Z SR FE L. Heeb %N (2008 F) g%
T y-FAAARTER AR 100°CH ] a-/SYRIA T 2Rt R AN FA . B 2SR, LRk
MR I LR & 52 mr BT S 7S IR e A P R B A Ak 1 N TR R
T BRI S AR IR S R MR AS IR, Rl RE LG IR AR TE T A S s L) a- R
o XTI RESE KAEMREEE T o- PRI T REYE, JFH, TR MR o-/SIRIA T
PCAEAEDIX RNIT IR SR . 5 a-7SERI T R, y-F B-S R AR R B 7K1 100 7 3¢
RECE R TR R (BRI 2 14y, 2008 4F) &

75, AEMRERE SV AR (2008 4E) [IRETTAR, 4 b AR X A I 5 A
P y- SR 88 (71-72%) « 7E Bakkus 25\ (2005 4F) [IRFFEH, RIS A
R R B BRI o/ SYRIN T s o- B-FH y-/ SYRFR T TR 40 A 43 A il
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M T7% 15%F1 8%. £E Yu 25N (2008 5) HUMEFTH, M [ AR s R e i Tl
PIDUAN SRR T AR, R ZEFTE S SRS, -SRI 258 (59-68%)
2 LRI, B-/NTRIA T R IR R R . X T AERRAN RN R R A b Sk
WORL AT, FEPTA R, AR B-/SVRIFA T b B 4 be AR s TR A T I A e, iR
AR o B y-7S YRR b 1 0 B UMES T80 AH HR 16 o B o S AT BE SRR = X e 544
PRI ERAC SRR RIS AT AN ] o BFFUR I, 7SRRI e e R 0 TR () S AR S d ko3 A
FEAE 5 0 H /S IRIA+ 0 e 7 AHABL, o y- S IREA T e g B i g K IR 37 AR S A AR
(Morris %6 N, 2004 ) o HAEMH /SR LA 7= Wit is (Morris 56 A, 2004
#; Schlabach %5 A\, 2004 4 afllb) , o-NWRHA T S EES THEAMRES

76.  SARIE, A R LI 2 ) S A AR CBEE PR A R AS [F] o 3] e s i
SR R ARLE AN R O TR AR B T R ZE R . BAR LIS R a-oN
TR ZBE R y- SRR e fEAE AR N AR AR R B TR, (HARE Y oo STRIA T
WO S T y- /SR ke (S 222 75) o B, SR 58 a-SERARTE £
VIR g R U 5 2 A . SRR AR AL TN A ) S A S T 2 2 P 7 K TR
xR, HESAEREE LI o-NTRIA T ik (Law 58N, 2006 4F d; Janak %6 A, 2005
M5 Zegers S8 N, 2005 4F; MESUMLERNECPIZE i 2, 2008 ) o H—FEENLEE o-/N R
W e i B R N DA S (B AR S A AR A 47l B AR DR AR IR 0 AR AIE 22 7 o
EF A REMEAARN KR T o-7SERI 200, EMERS TR a-7SIRIA T e 2 2
PIAEXT I SR (Jandk 25N, 2008 4F) o X57E S8 rp k47 i Hofh /S WA+ g A X i s
FIAEWFSCAHSS (Leonards 25 N, 2004 4F; Morris 25N, 2004 4F; /< e 55 Y v )5,
2005 4F) . BYEEIH S HIIANHE G R EH. i, 7E Tomy 5N (2008 ) HIHFFTH
KRB, AR TR I8 &SV FIR I S AR N I B R O y- N IR b MR
Roosens 25 N (2009 £) A, XFIAEAR WARIIAE NSRHLBFEAR T, (HA]GEIL 3 B4A
W B-F y-7SERIA T 2t ) a-/S IR e AR AR AL N IR DL B-AT y-7S iR
Wt Zhitt o- 7S IR e i) AP AT R B (R 52 ) (Zegers 58 N, 2005 45 Law 4§
N5 2006 4 c) o KRR IEEAT IR ST R B SR BE T = ki ik s iV B 1% PBCDe A
TBCDe. i l——FIHAC (LCQ) A FURH AL (GC-MS) @3RI T LR ASIH]
R FRIESIRIA T e AR =) — PR 0E-F 2 e ONiR M 2kt . — k- R g
PBCDe. —#£3E-TBCDe (Brandsma % A, 2009 ) .

232 NXFEZE

77. NEHHAWAEY—F, Bl ZMeRIEZ BN i #iE: 8W. kb, =
R il BRORT= TR & RS LR KBS &, 2008 4F; BRyNIG 23
B4y, 2008 4F; JbARTE, 2009 4E; Covaci £5 A\, 2006 4; Harrad 5 A, 2010 4 a Al
b) o NFENNIRIN T e B R v] fe 2 B B ER A D B iy, il e T IR 28 VIR
Kol (RMBEZR 2y, 2008 4F) o 8 CAEBRIE o /S IRER -+ he 2 s Aok 1)
H B R e BRI N MEA S ST . 4 Thomsen 28N (2007 ) WFRKIL, S/NRIHA+—
BEI R IR IR il ) 107 TN LR RS HS R 7S R el BEAC- T (R 6-856 4
SO/ R MG ) o SR R AR B O] BE AR R B ER YR, AE AR IRE B 5N RS Il /
LB P 7K — R B A 2 (BRI 0.005-6.9 450 /Ta iS4 B ) (R I 3 Ak 2% 28, 2008
)

78, FEARHRNV B EE AN IR S S R A HE R, BRRRRLEORE. Kk
BFRIE SN BT TS M. 78 Stapleton 28 A (2008 4F) [IFsTH, ME N IRER
FE [ IR A REA TP R S TRER T ik B 7K <45 gl va /e 3K 130,200 g4 vi/ve, HorbfE 2k
230 407/, Abdallah 25N (2009 ) BRI AL, a3 CPEIKE 180 JX v/
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KD AR PR 1,300 ghve/ve) o AR CRAKREE 760 405/ ve) FVAAE

CHRAEIREE 13,000 G0/ 58) FHARAFAENTRIA T kot F5 I AR B B B2 KT AE S BR A
X S AAHIR] (Shi 28\, 2009 4=; Roosens %5 A, 2009 5£) o BRYHNFISE E I iH £ 8 /S il
R+ T heik B B 85 AE<0.01-5 g4/ (/) 20 (MO W Roosens %5 A, 2009
) o RN SESYIYEYE IR T B S T R et R B N IR R R, R OUER KRR
H e TR 28 i e N R i 2/ (bban: Shi %6 A, 2009 4F; Remberger %6 A, 2004 4F;
Lind %5\, 2002 %F; Driffield %8 A\, 2008 ) . fEFTA R EREAT, MARFK/SETAT =
iR W (Fik 9.4 9w/ ——FE/d ) e (Knutsen 58 A, 2008 4F; Remberger 55
N, 2004 4; Allchin 1 Morris, 2003 ) o AHMNHE, 7 LU0 6 834 535 20 R
i, BRI A RN B S I NIRRT R B S DA OE (Thomsen %5 A, 2008
4 Knutsen 58N, 2008 4F) o SHEET MBS EZIE (Hiebl %N, 2007 4;
Covaci 55N, 2009 F) o 70K E G LI TR X TG &R A 2R, SEFm
WL KT N<3.0-160 g/ se g E e (EBRREAPEA WL LY BRI, 2005 4F) o &K
HRI NIRRT T RIR B ACTAE SR PERF (91 ghoe/se igli D« SDhv: (89 ghwi/wflali> Fiii
v (89 g/ v ligli) &, R HIHARX R S (43 e/ lgli) , fEE e AR & (160
e/ va RN ) . Driffield 25 A (2008 4£) 2004 EXACEIEERER K 19 PR R T T
TRAGBELRFIDEAS , 45 5 BRSO /S VRIA -+ e ik B al R 5 YA b AR I BE AL . 8
S AP AE AR T S SRR e 0 IR DR AT e K S R S K S Je AR IR &
VERIRINERL (Kupper 25 A, 2008 4F; Brandli 25N, 2007 45) o freEA b i 7 AR S 0 AR
AR, BRI X 22 7 DR AR R R 22 e e T )22 (Roosens 55 A, 2009
fF; ShiZE A, 2009 4F)

79, ERAE NI WO L 5% BRI [ ) S SR R BR U (Covaci 48 N, 2006 4 Schecter
5N, 2008 455 Thomsen %5 A, 2008 4F; Shi %A, 2009 %) , {HPFIVEA NN+
P A RV A BRI el A e A W= O ) 4 S U 5 N L) B W D 2 )
(Abdallah % A, 2008 £ a fl b) o X AR 200 Z 50 KAE/R ONRIAA s 4
HKVPAESS 95 F o)« ARTEDN 10 Toaffgh)L, Tl KA B 1) 2 s 1 n] A b s alim ol i &
ZRREFEE 10 % (Abdallah 25 A\, 2008 4 a) . £F Roosens 25 A\ (2009 =) HIWFFY
o, RIR BB A H B EE AN RN R, M NIRRT ek H
AR A KA B A T HE I WA R . AR BCE: KRR RE R HE N Rk, P
)R EEANEL,  FOa R B BT IS W] R HERS S RE R K IEE , T B4 s Bk T 5 O 5 W 320
FEPEEAN (Roosens 55N, 2009 ) o Ant, KGN ETVF 2 IR W, M
WP R R B B A T O g, Tk RS R AR IR R e i AT RE Sy m T KA

80. HITfEE. DAEMIENRKAEMFFE R, KIS+ W T ANRIRIHR
(Pulkrabova %6 N, 2009 4; Johnson-Restrepo %5 A\, 2008 4; Antignac %5 A, 2008 4F;

Abdallah F! Harrad, 2009 ) FIf# (Weiss 5N, 2004 455 Weiss 5N, 2006 4F; Lopez
5N, 2004 4; Brandsma %5 A, 2009 4; Thomsen 55 A, 2007 4; Meijer 55 A\, 2008 5F;

Roosens %5 N, 2009 1) . Fga kAT R EHB, By SR hmad N ia4n
HILER (Mejier 55 A, 2008 4F) , &L BEFLNEESE ) 7 ZIT# . fERKUH (Covaci 4%
N, 2006 4F; Lignell %A\, 2009 4F; Eljarrat %5 A, 2009 4F; Colles % A\, 2008 F; Polder
5N, 2008 4F a; Polder 55 N\, 2008 4 b; Fingstrom %5 A\, 2008 4F; Antignac %5 A\, 2008
) . P (Kakimoto %5 A, 2008 4F; Shi 55 A, 2009 4F; Malarvannan %5\, 2009 4;

Tue ZE AN, 2010 ) &P (Polder %\, 2008 4 b) . PG HEF (Lopez %6 A\, 2004 4F)

FIZEIE (Schecter % A, 2008 4F) , REFLPAF AL /NS T ht. I, NI b s
Fa KEENR KB R B, AMUAEZ, il SR ARG BRSNS IR+ 2
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ot (R AR T e B A TR R R 2] 188 M S /N ¥R+ bt/ S ii AR FANEE R 2 DL IR B i 2
43, 2008 ) o ARAEERINIRALBEIA AR TN, 2009 4F b, 72 TMEXEEEANAS, A
FRRFFLE NIRRT R RN S — B AE<1 2 5 g/ iG22I W EE BJE, Bemios
TR ZRe B K DL T PRI AL AN X CInZe 2P Je WA L PG MED) B REFL . R at
TR (P 7STRIA A pek v TR 23 A 3-188 i 8-188 4l v/ si G R, B 73l k 27 Al 26
YN e/ A (Eljarrat 28 N, 2009 4F; Guerra 25 A\, 2008 4F a) .

81. FEHAMFT (Kakimoto 55N, 2008 4F) gk, AFEBEFLH I /SIRIA T Rk BEAK P
e T NIRRT eI e . AEH AL (25-29 ) [BEFLH, 7E 1973-1983 4FiX 10
SEREREE M BT FEAR S IRIA -+ R EACE IR TR PR, (HA 1988 FEFFIE H B K,
1988-2006 - HAMH], fES3t 11 M BEEFLAEARPR Y a-/STRI A =Lk B T 0.4-1.9 4
SO/ EIEAREL 2 (8] . 2000-2006 42 B (R 7SRRI ZHER BT SME AN T 1-4 g/ s id R 2
i) o X I H AHIF GRS R B AT i TR A Lo MR a5 (8, R b EAE 1710 fOkE
AR T NIRIA e, IR 0.13 9450/ w ik E (Polder 55N, 2008 4 a) . fE&i il
Tl B} R BRI — IAE ST, B R RA R R REFL AR R S RIS ORI AW T S, HE
2002 4, 2002 LS LR

82. NIRIA T i AR 2 IR BEAEAR KRR RS FIEANTE 2 CRRpIAL 22 i B )
2008 4F a) o fhEEE R A R X R R B IR K A NIRRT AN E AT 50-100%2 6]
CRRNAL 22 S B Ry, 2008 4F a; BRONERREZE 14y, 2008 4F) o AR W U PEAS CRRN
BRWIZE 14y, 2008 ) HvHEs, Wt BEFLUR AEMIZSIRIA T e AN E W R 0-3 N H K2
LN 1.5 9/ TR E/ R, 3-12 NHKEEILK 5.6 415d/ TR E/ R . (HRHE PE R AL
(BTRLE JE ) Kbl 75 A I BEFLH I B 7K, Eljarrat 56 A\ 2008 Fi 5 1A T A :
1A AR LR 175 9w/ TR/ K. X EERK XS PEAL (BRI 2 2,
2008 ) HiEM 0-3 AN HZ)LMTHEA R (EDD & 12 £%, i, fir*s, B4 £ E
FOIR B e AAGTF HER N B = 25-1,458 5 (i difb 24228, 2009 45 Eljarrat 5\, 2009 4;
Roosens %5 N, 2010 4F) o —Iffl 2248 NAR AR, 76 7 givd/ T e RE R H H 4
NE R, T 3-6 SR Z 21 = /NI iR i . 22004 38 1 4w/ T iR TR
IREAL T AN T, BrA LA 32 21 B 2 5/ (Roosens 56 N, 2010 4F) o {HELE
AL, P L 52 B FR 8835 = T e o

83. 7EHHE 12 MNANFHAE MY 1,237 ZBERE I REFL IR 1) a-/STRFA T ek B KA T
AR 2.78 g/ w2 i), X—Hdh®m: BUeEhEl 7.8 T3, KHEERERY )5
CEEI AR (EBERTFMDY O BEny 6 N RE)LRREFLN P, (it HBEARN 5.84
Py / T e AR T R o B K2 LU R B L X 345 i 22 ) LA o H BN AR 3-10 1%, J53#A
H0-3 AN FIREEJLA 3-12 AN T RE LI EAE 70 3l 15 A1 56 g ve/ T se Rk d/ % CRCIBE AR
gy, 2008 ) o R, TR EE LR TEH AR R E B 14 15, e
—AN S NPT R 0.432 9h v/ T AR E/R (Shi S8 A, 2009 45 .

84. JREMNFKIMN LB o-/NIRI A e RE NIELE N I BT A8 X 2 (1) 3 ST e e 4
i, HOE y-H1 BN Tk (WM& ey, 2008 ), (HOE ARALNAR a-. B-
Fy-/NRIA A R AR AR AR FEA—3, EAFR R 2 MR —E &R (Weiss
5N, 2006 4; Thomsen %5 A\, 2007 ; Roosens 25 A\, 2009 4F; Shi £ A, 2009 &;
Schecter %5 A\, 2008 4; Eljarrat 58 A\, 2009 4F; Guerra 5 N\, 2008 4F a) . AMiBEEEIFH N
CISIA] S SRS AT AR A AR BB 1 R e AW e AL R RAE N 1) mT e AT A

P,
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24  MEEXFRInRETREEITM

85. AL DX/ e i fa F 8 )M VPl (RRYNIEEZE 125, 2008 4F; KK
AL SV B R, 2008 4E b EEIRRSE, 2008 455 BRI BRALBHBAF] TV /N, 2009 4E
b) o ERRBIHX, AR IR AME. AEERER R, SNIRM T T QA e A G
HP. EFEE, —IOSEIE VDD a P g g2 RIS e AR 2
W KA R SRR . X KAETCAFHES DI e M R L DL R ozt b X ) 5 B AT
T, FRBERE IO K AR AR IR 5 ) RS v BE OV )l (S AR R, 2008 4F)

86. RZHONWIM A “fisg BUEWI T LONIRIA T el S H R, % T LR S M ARy 18
BEPER AT FH B AR A PR o X T AN [ SZAR S R AR Tl S A A P e Bl P XS, I RIS AR A
HATAT AT SR g5, B IAE R B wF EE g5 IR, X84 HUE mT GRS [FIRIF9 A R
AN A 3 A7 (Dingemans %8\, 2009 4F; Zhang %6 A\, 2008 4; Hamers %5 A\, 2006
45 Palace 5\, 2008 )

241 XfKELYRIEZRZFIE

87. KA N IRIA e AR A TR th T K PEARAR . MR B i AR 1 R A
CRRINBRAE DI BHBAT) ML /NA, 2009 4 by JERKEKEIF 2, 2008 4F) o NI k)
KA AMEEAR, S0 B LKA R RE AR (B2 I wildlife
International A7), 1997 4F; Walsh 25 A, 1987 #; CEPA, 2007 4; HALWRLIAT TN
HATER A2, 2001 ) o KT/NIRIA R IAEE T, B XS PRl A5 0 258
SERT KA A TEYE (BRUNERBIZR B4y, 2008 ) o ZE5 8 IR & A Ak FKIES
PERE (28 RIGH] WAV E (NOEC) 4 3.1 fw/ft; Wildlife International 23 7], 1998
B R A AR EIRRES (72 ANEPEEORN IR (ECso) A 52 #0oa/Fh; Wildlife
International A ], 2005 %F) o FEIXPIEALGH, Jon] WA IR B AN = BN B (BCso)
THEAEHEE T RS IR e S K (66 TUVC/TH) o ARE A7%777 22 dsf K 1R 5
HHRIRON,  EVANFE S IREE A D 12 BR /KT N /SRR e 5 K AR TR A W A A3
i OKAEAYBEF, 2001 4 .

88. AR ST R BN S AR W FEAF AR 52 . LD, e 6 fe o i R R T AN
TRER AR e SR 56 KRG, TS 112 R, S0 m UIFRAE S g, &k
PSR A Z B T e il ——TE A FFPR JER 256 R0 U 26 0 5 AL B i 1 T4 (Palace 5%
N5 2008 ) o YT a- By y-MARIAEAE IEIREE 054 29.14+41.95, 11.84+4.62 Fi
22.84+£2.26 Aive/ v CPIEEARMERZE) o I ELFE (P450 CYPIA BiEME) fE45 24 7
KA 56 KJa 52 B /NIRIA T i r AR e A R ], 2, R HRERE T o-fl B-7
PRI AR TR R AR E R o B8R T p- /NIRRT A E A B EE 56 K. LA a-Ail
P-INIRIR T e B R A AR LI BEIZE 14 R, AR P IR IR eV L i 4 B v A i
WK, B2 MR SC R SRR R RE S T AR HUR IR RFIX 4518 (Palace %5
A, 2010 ) o BB, R T SRR ZRCAE N BN —— Ak FRODR B 2l 5 L 1) 14
%50 % VG ek £ AR A0 i B 2 (R SR B (Lower AT Moore, 2007 4F) o i T VPAY
2R, Lower Al Moore (2007 ) K my AR A0 30 P i i tA 2 ARLE SR K 28 82 T 11 g/
FHEZSIRIA BB A 30 K. ARG A NTETEREK T 20 Ko EIEANNIRIA T hedh 2
ML K RN, &F 7 KuhAE 5-8 4cfh, KAEMRFIMRAIZ. Bbal, RAK B F-—4&mHm
it PRV (R R SR [P 45 5D AE RN, & 10 RFESH 5 kil K. 5
SRR IR 28 iRV R AR Ak, S2 3SR e 2% 8 1 A A4 LG IRV A — SR ), {ER LS
TR e B BRI /GE W I i . Bk, IR BINRLBE ThAE R, L3R /K I A 1)
WSLDE Js N 9859 A N IEHE o JE THIX PP AR T 2E, RO B RERS s[RI 2 15 Tl MM e 2%
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S AR AR . 5 B RBIAHLE, e — 0 A IR A RN LL H A (L H A H
IRIEECER BN VA BT, RIER SR RS VR BN e A BT 0, B RS 0 I AR 4k
BE ST AR IR R A AR 2L, (Kuiper 58N, 2007 4F) o fEXAM1 5, fafe 78 KA
CURAIA A BT 8Y Wod/w 5D AUTRRY) e/ s A HLD /SR -+ bt

0+0 (XFHEZH) ; 0.3+0.08; 3+0.8; 30+8; 300+80; 3,000+800; LAJz 0+8,000. fiz)r, /NiR
Wt i vl e TP AR S B AR, X2 — AN FUIR IR R S 1S R . B W
NI, AAESR, NI REAE 100 100 R 1000 442K BE IR R 230 1k i gty S0 EE T3
51 R R BB AR FE (Schriks 25N, 2006 4F) o A, KRR AT E S 5 I Rt
.,

89. KA BB AT M BoH it FUR BN IREA T ik v] g 5 E AN ORI TS . Deng 45
N (2009 ) K2 ks)E 4 PMNHIPEL A (Danio rerio) WMiGZgE TIREZ 50 0. 0.054

0.1, 0.5 A1 1.0 = 5d/FHHI/KIENIRIA T Zherh 92 /NI, BT NI T2 8% AT . s
RN B A R =R E AR, (H R EAE (1 =5/ PROERA T . RN
fEf sl (1 25/ 2R, O RARD T 10%. BIERAER (FGIMLETE.

SRR R . R RO« AT RS A AR M S oK) e A T S G I GO

DB K ARSI /SR e B B 5 Ik o AR /SIRM T e B BRI B T 0.05
=on /TR, FEYESA A B2 (ROS) KPS BEAE IS I & T, N
WA R e T-FE K p5S3. Bax. Puma. Apaf-1. caspase-9 fll caspase-3 IR INIE5E, 5
P b AT 1) s N AE 2 i A ) 30 . Mdm2 A1 Bel-2 35X PR HTi T2 38 PR iy /S TR IA -
Pk e R IR R . SRS R AR TR S SR KSR

IKRIE/STRIA A e v B 23 i B B 5 fa R IR A A0 S U N, B TG 6o J5 — PPN AH 24 T
B, RO CAE B SR A S AR s b il i AR ) AU R, A dEf (Nyholm 4§
N, 2008 %F; Jaspers 55 N, 2005 4; Lundsted-Enkel 55 A\, 2006 4-) o Hu %A (2009 4)
AR T /SRS e B S A R G b 5 R A A NSO N R ). FEBE, Bt TR (FE
0.5+ 2.5 A 10 Zvd/FHFIE NN VAL EAL N IR Y, Rl AR AL e B (<0.5
NIRRT =T A S PR A A AR (FE 0.1 =5/ THRIET
AR, {5 2.5 F1 10 Z 50/ FHE BN DLRHIRER A (Hsp70) MG (>0.1
i/, JE— PN T RER B AR B RIS TG ok . LAN, TEXTTh ERE ) (& A D
AT I — TS, Zhang 55 A (2008 4 S#IL R BEAL T+ 100-500 15/ FH 7K B /S IR A
e (42 KD, MIEDKH EPEE B B3, RIEA . mACE 2R R N ) Rl Bk
(DNA)D H Ry A8 A0 N 350 N 18 i A A0 K 20 7 R 8 It B — 3. DRy PEmR (e Gk A A s
i) FEEREE PRI BEH TR 2 0 5I7E 10 A1 1 foe/ Tk s TS5z 2085 it
28 R H 22 % B4 HH I R N R B A i o (H TR X e 50 K 2 H0 B0 R B = TN IR
Wt iR e, BRIIX SR e G S A E— RN KRR, BAE SR E R
P

90. TR, PRI NIRIA T R AROR AL AL D B 1 B Th e R R AN
B 1% KA PG (Kling 1 Forlin, 2009 4F) o i, MUEH T /S8 k¢
HATBAER R J), KRR (247 Mt T:% (Smolarz Ml Berger, 2009
G

242 HFLEEWFHENFRIZE

91. ANVAEYHAAF L (2003 ) PPAL T /SRR et K B v, 1z O ET
M 56 KRIH /NI bR AW ERE 2 G, WE T 4ty R 47405 R A A5
AE 1o BN e TR BN T I A Fih, KB N 78.5-5,000 = v/ T o T L HEE. 7Ei%
WEFEH,  A73E R AEFERE 7 1 T0 v] DL e B 40 A e ok 4,190 Fl1 128 =258 /S IRM - —he/ T
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ot be JRORATERE ST TCn] WA IR 22 OB v S0 59 = v/ ol Tk R, R
M R AU & s TR CJEWGTHR Fi2, 2008 ) o

92. ERAMEMAT T AR RG SIRI T R VP (Wildlife International 2w,
2002 4F) o MR EOK (Zea mays) « BN (Cucumis sativa) ~ 2 (Allium cepa)
WBAE (Lollium perenne) « N1 (Glycine max) M (Lycopersicon esculentum) X5
VAP JC AT ISR FE R T 5,000 22 /S YRR+ e/ T w4, W TR e v Y
AR R N TRIA T R A . ST HER AR AR RN, ME AT IR IF TR AR IR
A A PP FRAE, TGP NI B AR R T AR T 750 BN IR bl T e T
# (ECT, 2007 4F) .

243 HBEPHGEFIE

93. XJSEINLAEMATINBCH TR, W W ) &SRB R ST IR A 5
TN MBI E GRALBERG, 2009 4F a; MEGREY)# 5022244, 2000 )
JHNE S RE T AL S S oA ) AR e AR a-/SURIA T 2, HUGE y-/S IR R
B-7NIRIA T i, ARHMIXLEMEL, NIRRT hi g oetbfr TR, REERE RS
T . AP RIREEAR DO TG ID7> 5 S>> 1R CASE )2 574y, 2009 4F) .
BT 70 S 21 RAELLARTH B 800 4 v/ v ¥ B I R i /S YRER T il 7, AR5 407 25
KA, 152 S IAETHCINERRIE (BRI IR RIS IREA T ZhEh 934.8 4w/ viiif 44
Q20 e/ D, SO 4216.2 e/ e iE AT (1815 A/l ED) . SLET a-
NI R K0 164 g/ GRALBRIAF], 2009 4F b) ) o fE—TIFATHIST
VR T ONTRIN T R E SR INLLAE  (Falco sparverius ) HIAEFAZN, GRAGBEBAT, 2009
E by &I, 2010 4F b) o ABCRTET =M B ETOR, SRINLLEE (Falco sparverius)
KRB e THANLACITP I 800 44w/ i i iy fh N IRFA T ZHe iAW o a-/SIRI T 5
B S, ERREEKIIIKREEN 164 450/ viin . BRSNS (RF RMES 7R
BO G AEMAETER, BALEETI S A (CO&%, 2010 4F b) o MR
MWEMERE, SXMAML, S5 MAERRYSERR, ARKREERE. KWL E1THh
SRR B NIRM A T B EE g GRAGEESAF, 2009 4F b; &L, 2010 4F ¢) o X4E
WEFUR ISR BB, A3 78 BE bl OGN B AR SR AR T A K B 2, [A0h Marteinson FH
Fernie (RESLZ WERALBRIAF], 2009 45D RIFFEH ™ A 52 ma 1) 800 44 ve/ ve i = 415t 55 LA AE
o DRI i AL AR b XY 2 5 28 v 4G OB IAE A AR, B O OFFED « 138-1,320 45/ %
WA, MRS (HD : 330-7100 4150/ eiE A E (Morris 55 AN, 2004 ) 5 JbARES AT
D« 195-15,027 AN/ va ik, KMBHERY (IR « 1,881-3,699 445/ wifi R H (<
o G5 Qg BR, 2007 45D 5 GRS OHED : 75.6 445/ H (Verreault 25 A\, 2007
).

94. {r 2009 I H ARG, BRI T NI e SR R E R R AR A R
EZ I, 25 H AR (Coturnix coturnix japonica) TAME/NIRIN T —Hi & &N 0. 125,
250, 500 Z% 1,000 ppm C(HMAEEY: o-, 27%; B-» 30%: y-,» 43%) MY, Wi 6
Jil o FNIRIA R BT A R BN AR B T A RE O R B BEAh, MWRAES T 125 ppm
I, R 2 78 JE RS ARG vk B BB o AE/SIRIA T G E S 500 A1 1,000 ppm
I, OO B S A RS AR N SEMRSCE ETE. E 1,000 ppm WEE R, 5L
T3RTE . LA 0y 5. 150 45 87 125 ppm YEA/SEINF e B, JEAT 7 MEIA%:, DA
INAEFRE 1 TE T WK (NOEC) o RST80T 15 ppm (2.1 Z 50/ T ek E/R)
I, AR T SRR o R HE 1 2 AL R IR /N B s e R BRI . B A T EE T
15 ppm I, LI GEL0 BE 77 Bl S IR R e ik B T s i B A 34 . W0 A 5 3 A i
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RESTITE ] WANIRIE A 5 ppm (0.7 Z2 50/ T 3R H/RD ANIRA ke (HAIMEA, 2009
F, HARID .

95.  AEWFERZ AR A /S TR e S B A M, MBS 100 F 10,000 4458/ v
IF 00 0 380 0 A i D A (Crump 28N, 2010 4F) o 7E[A—TAWIST T, 0% 7 X Mgk
M CYP2H1. CYP3A37. UGT1A9. deoiodinase 2. ATHgIiMR4: & AMBIS 2 KK T 1
() mRNA FI AR (FRFIEHI) o NSRRI BT G TP N8R A 1Y 154
BRI — ML B35 Crump 45N (2008 4E) [3E—D 30 FF, 14T 0.01-30uM o-
ISR A R BE SR A a- SRS R IR A AR R SR
Yt gk #x < 5, DASFE AR M O SF 3 8 — B Be (CYP2H1 A1 CYP3A37) MIEE P Bt
(UGT1A9) AU, VA5 XT3 IR T 40 B b Y mRNA RILF=2E 2 m . 55 — [ BUAR I il
UGTI1A9 2 5WFLEh3EH UGTIAT [R5 S IRIE o 1K 6 P ok 7 28 17 B8 14 s N A1 3 F
IR (T4 arub. R, IXPPEERIE 7 T 23208 — R E RS, B X FiLE T4 Af
ReSTE 2 B gz AR o (R S A ) o Crump 25N (2008 4F) 38 WL
BITERBERT 1uM B, SRS 2R o-7STRIA T R EEARTR G904 R 28 K G i 4 HH
WIRREE (TTR) o JERGMALE FAR IR R B 2 T4 FIURL S B I 038 F A a8tk . A
B, I B S R G A IR IR 2 B 1 R R ] BB UGTI1A9 B AR 0N, A i v/ il
EHE T4 Db

244 FHFFEBAGHFEIZFE

96. ILAWFFTUE B /S RIS+ e S gl i sh ) B i s elie . BE s, MR 23 RLIA
IR IR B e sy, SLUGERFNE . ZERIHZRER N, MEMEFTA BRI & TR, (BZYRAEW
FbER AR S R AR, IR BIRRIR L TR LA H o FER ST e i =P
YW R AT, o-TES AN FIESE R ERMYE (FE—IFH, o-v B-FT y- /SR
KA N A R RE 8 99:11:1) o NIRM T hi e o e AU, = St e (EHEt
(BRYNERIEZE D12, 2008 4F)

97. FEWFLAIARN , FNIRIA bl R SR HE T IE R AR AL R, ISR B —
— TEA—HUR IR (S AEBRGER KBRSy, 2008 4F; RRHIEEEZR D14y, 2008 4E; Riiik
B HLR, 2008 4 b) o SIS N . T TR A RS S A R /S TRIR
+ T R R IE IWIGR TR RN, (HLtn: Zhang 5N, 2008 4F; Reistad 25 A, 2006 4F;
Dingemans 5§ A\, 2009 %F; Fery £ A, 2009 4; Yamada-Okabe, 2005 %F; Hamers %6\,
2006 4F; Deng 5 A, 2009 4F; Kling 1 Forlin, 2009 4F; Hu %% A, 2009 45) . # K,
3-100 =50/ TR ENIRM T i HE DR E S S e EN . = RBH . #a =
M, SR RLBES . MR RN E ] S AR e N I AR AR, DUACE B BN EE I BUEY)
HAk b FE (Canton 25 N\, 2008 ; van der Ven 28\, 2006 ©F) . {EHAMIGET, NIRIA T
e BRI L HHOIR I I ER RN e Ak ] 2 A SR SR AR A BL/E A (Yamada-
Okabe, 2005 #F; Hamers 25 A\, 2006 4£) . XEHFITIN LI AR N IFTEdE (M 2 00
JEERR KB FE 4y, 2008 4F; RRUNEEHEZR 14y, 2008 4F; RRUNALZASEHE R, 2008 4F b)
TSR Rl BE M FLAN T i ——E R ——— FFRR IR 3 A A ek ] e ) 5 Tk A T Y
SITH . NIRRT e B R IR BN R 18 4 N 1 B2 Oy A, X AT T — &
VRIS KR AZR P 18 1 B 1 R 11 5 SR\ T mT L A8, 1) HR i o s R 4 S A 3 ln . I
T4 /b, MUENE FIR IR R N4 (WIL, 2001 4F; van der Ven 25 A\, 2006 %F; Ema %%
A, 2008 4 van der Ven 55\, 2009 4F; ML Wi AL 22, 2009 4F) o 78I AP 1)
AR N, AR AAPR T HErE R . JE SR TR AR A2 H H AT Ok B 2
IR e 5 HARAL BRI —FF, BB T30 F B ——E 4k FOBR R4 (g L fk 2
E, 2009 5 BRINIBEREZE 14y, 2008 4F; JENGHHKEIG2y, 2008 ) o HRARBERN I 1E A
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BLE AR, HORE T —FERB, EIXR A A i R IR (THD AR
AR BT BRI E TG A KA . TR A A HIR IRIEE A T AR IR AL BE DGR »

DL R AE R m] Be 45 BN I 8 A B JTE T 7 AR G 7 PR 3 A~V it il — R 24, (van der Ven
SN, 2006 4F; EHpdLAAEE, 2009 455 Canton 25 A, 2008) .

98. R TAE NSRRI EEH TR (Norris, 2007 4F) , AURIRME GO E—FF, ®
AN RGIE R H A )T (Forrest 45\, 2002 4F; Maden, 2007 1) , X4EHK
G ZR AL T REX 5 ARG B AP B R RN o 0 T /N IR e, D&l I mE U sh it S
RO AR RN AR SR B A & s MW ) (Reistad 55 A, 2006 4F; Mariussen Al
Fonnum, 2003 4; Dingemans %5 A, 2009 4F; Eriksson %% A, 2006 4F; Lilienthal 5§ A,
2009 4F) o f£ Eriksson 5 A (2006 ) HIARABFTTH, B HAZ SR YOS 4
D5 (AR 10 8, 0.9 Z 5w/ Twik 13.5 2w/ T ks WEEREE, sIEERITHN
A, B RRIAR SOV, B S A B BTSN PRI 59 o FI IR AR X 52 B /)N R
BEATH) Morris KRR E BRI VAL, A TR 2 S NACAZRE I 5Em . AR, fEghEiad
ANFBFTH R ARG RS H, Ema %8N (2008 4F) FUWINEY] 1,500 ppm 2% 5 &
Fi /KN FL MEPEAE UK T 2R E 0 H R R 22, RSB HARSE G238k
J1) 520, 45 Ema S5 N (2008 “F) (IWFST, HBFI S R LERTIT4SE R 8] ) 2 7 ]
DL R EE LB Z A (B0 VIR BUR S 22 ok iR o RSN IT 4SS IR WIS IRFA T b a] BEXY
gl A e tE, BnlRes T Ca2+Fl i & 4% 3 22 3 N S 2145 5 1% 36 3
(Reistad % A\, 2006 “F; Mariussen fil Fonnum, 2003 4; Dingemans %6 A, 2009 7F) .

99. Lilienthal 5% A (2009 %) tBWFST T /NIRRT e R e st oo A2 AUEEE A
MRS, ABATTIE B S YIRIA T e 5 A W i Dy Re 3k A 2 UEAOAT 47424k (Lilienthal
N, 2009 ) o WEE DIRER 2 R A P TS IREN T R HO RN, 5 SO S OK LA
0.5-2 Tk 22 18] RO AICATE A Hh W Wk 75 i s I IS T ) 368 5 A o )99 R m AL A0 1 #4677 e A it
PR, FEHEFIE N (BMDL) 4 T<t 5 10 =/ TrwikdE 2@, 5—7J70, Saegusa 55 A
(2009 4F) 7EMNZIE 10 K238 S5 20 KBRS BY2EZE T 10,000 ppm /SIRIA T
KRR A, AR ORI LREGR . HRR IR SO0, HURIR IS 4n e k. s
HOPR IR CER R P3G v DL AIMITE T3 KRB ARG AES CNPase SRS B4l
O 25 FEBRAIG, X R I D S AN R B k55 . A 1,000 ppm W BEFFUS,  7E BB B R0
) THURRE RGO, M35 T3 WG 8 FIR B R /S IREA T 55 E B AR IR
6 9L F AL WA S E RGEEMAHDC, HAT AN ENTRE ) AR AR A W] RES2 2R PR
TRl [R5, TE AR SR b e e 2 Ja AR METE K BUTEIIE A T2 2101%) (van der
Ven %6 N, 2006 4F; van der Ven S5 N\, 2009 5F) o MbAk, FSTRIA R S [l B st &
HZ AR T PARAN 2 20, DR P g a6 R D Re = AR AR FE I RN, bedn: 2 >)
W2 Fianizsh#sdl. R M54 (Boulware A1 Mermelstein, 2005 4F; Chakraborti %
N, 2007 4; Meaney %5 N\, 1983 4; Schantz A1 Widholm, 2001 4F) .

100. 45 JLIC T /NIRRT b A5V IF 9. Saegusa 25 AN (2009 4F) MZASE 10 K3
Je AT A TR REAAEATIEE R 04 1004 1,000 B 10,000 ppm HI/N IR etk fr it 8%, 7
KRR E M. s, BRI A I WL T-BEK (76 10,000 ppm K
FETR, FURBREERIOR, &gt ) FUSME (FF 1,000 A1 10,000 ppm #KE T, ORI
EIO, MG T3 AR, s FURIEE R e BURIRSON, i B R 258
IR LR BIkES (P (-12%) AUE (-8%) F& 2 A (5 AR i e A i T sl -
24%) NG EEME MR ERE (FRlEA 9%) , AlRERHKR A T I IR ARHL
BEVOR o 2B 9T A I B mT LA RN (LOAEL) 4 1,000 ppm (81-213 27/ 7/
KD 5 o] WA RBNIKREE (NOAEL) 24 100 ppm (8-21 Z /T 7/ K) . van der Ven 5§ A\
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(2009 F) FEAT I T4 2 5% g A 90 3 WY M A B0 B 00 /S R A - b 2 i G LUK
B JEHESTE FER (BMDL) O 52 Bdvd/sa AR sy, 8 F1BEPE ORI 252 0 i, [F]
N, AR AR B AR AR S M A B R DA FLOMENE R R
JIE LU0 381 P A Tl A A AT T TGV 4 o) 8 B Rt R A A L 2R S I, A A T D28 ) 7 5 2R
RN EET R . EMErE, BT AT IE AN ER P450 19 BEiG T Bos T 5 N ER y-/S
+ R 2 AN FIAH S (RMEASCRECH 0.90) o ANE 25 P450 19 BRRs MM = ALk
MEPEBER (Norris, 2006 ) , X 1w 2O MESh W AT IR AT K B 0 AR B - AETHA 2
ey DAL EAT B A5 B X (Conley Al Hinshelwood, 2001 4F; Simpson %5 A, 2002
TED o FEMEVET, B SR T IS AR R SRR, RN B e R A st CREAE I SR
(BMR) 4 10%If, FEAER] & TRy 82.2 T ve/ mi AR H)

101. 5 van der Ven %8 A (2009 4F) Al Saegusa %5 A (2009 ) W5 —+E, Ema %5 A
(2008 4F) dsk TAETME G AN (L EALFRES) NI, Jmigimsl) o SEEE (L
wrs HAEAT R AR B KR LR RN A AL A& YE, AU EEm FO 2%
A, B RN PR F2 25 A R JEAte WSS MR A RS S 4 1,500 AT 15,000 ppm /NI
TR akER N )R ER 4 RANEE 21 RIG F2 A EAEAARE DI R RE, LLRAE 1,500 A1 15,000
ppm NIRFAT LR N F1 MEME IR AR UEIR IR, 8 T O P AN . R A D v A ek D
2 W MEPE I A B0 ) A] RE ARG, RS B AN R AR TN (BB E AW hR B ) (Parker 4%
A, 2006 4F) o (HNMEREMZE, Ema 58N (2008 ) K FH I 5 e 71 5 v A AR B v 1)
. AL, BT 4 2407 R T B AR IR PR /S IR T b RORE TR N OE B (1R R
RIERIK B o /SR b sl J) T BB e T-RiAe M gs 25 Bk i, WOk TN
W 2kt D, AZWIE 50 1) S s 41 2350 2 RIS T B ) Jst ah i &, i WIL
2001 FIXAE PR TR T BOE I —H#E, WIL e 7B 90 RI& D& E it , fEmik
1,000 Z& 5/ T 5 AR H/ R R A AU 31 AT 300256

245 ANMHKEM

102. 58T 2008 F FIRK B /S RIA 1 e KU AL B oA A TR DA, T /SRR e g5 0 A
A RN AR (P BE PR RO AN RS (RN B 22 125, 2008 4F) o VA 45 i 2: N
WA i fe s il AR T s R A BB 1, (RN SRR e . B RCPE . AR RN EL
JEPEIEA DA . tbAh, I VEAGIE A B, SR AIARUE T ARt CBATRRER D , /SR
A AN SR AT 238 5l TGS RS o IR L g i ST e — R A2 R R ST —
AT 2 e XSSP 2 b, AR T L AFSAEN v, I85% 58 Tl 3R 5% & A 1 1)
e NFe T (KRNI 4y, 2008 4F) o BRI XS VP UER . HET /S SR e E — i
N R 2 2R B e A T A HEAR T L sh A b 5 AN 52 ) 1R 4 2 A B (R B 22 T 2
2008 ) .

103. ZERREE, HETIEETTBNSIRIA T e B s R B 5 1 0 AR P R . IREE1%
YR EAEFR G )L (CLP: Repr 2; H361fd) , 1 HiZ¥ i al R4 e = REFLE IR K4 )L
(CLP: Lact. Effects H362) (Fmdifb2#3, 2009 4) .

2.4.6 LLETERAK-FRIZT
WL X1

104, K 24 RPN XTI A5 028 (4028 A GURIER B rp A B vk 5 5 — b = it
TCRPEARPE XS LR B, S AR A R L Tl & CORGSLsh ARSI Tt o R
REE 5 BV NIRM e/ T . A8 RENIFHLH X, BInAE S £ FEK) Skerne FIATLL
AN Y Scheldt 73, IR 48 (BRI ) AR A /N IR eIk T 5 25/
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Trce [FREHL, 0 IR L Sh A A PN PRI S ey TN TC RO R S e vt AR P A JE
S IR AR N IR S —6.4 250/ T 5e SR (W22 Bh 2, 2008 ) o WU AR LA
T 78 2 T eI B AR SR B DB VP Al BE 2D AE R, /NIRRT e n] BE 20 2 3t ki
FRIEE DX A5l R 1) B A AR A3 SO (2009 4F b)Y o (BRI, PEAL A48 ) 2 4cdis i
=P REAE R R T AT X R K £ SN FLh 0 [ 52 Pt Ry S s ME T JE A Bk P - 5 2R gl B
EH ERBEEA 7K.

105. {EA3CVINIE 2 00 5k B WM & SR LML ERAB vawa s, s8R, &
SR X 35 A s i AETE N B W X . Marteinson 25 N (2, 2010 4 ¢) 1 Fernie 25
A (CETE, 2010 4F b)) MIRILERN, A H U AR 2858 s AR AR & W, X
AR R A B A S 28 Ok IR s 2 i 281 PEAR AL U I 31 1) & 8 R AR IR RS, 1B R ixX e
WGP =AM ) 800 4 e/ v v T 7 DAL DR T I R AA A /S VR IR+ b e B 5 2 W e v
WK BT A 1 23S e 75 AR AL, B8 T, 138-1,320 g e/ iR, DL A RERS 5, 330-
7100 4N v/ iE . (Morris 55N, 2004 4F) o fEIZMFFTH, @4k 21 RIRAWKE N 800 44w/
SRR I NVRIA T R BRI e e, Jiegid 25 REEG, &S8R T8
(FINEBFI &, BIS SEEFRT =k, BFIEA 934.8 4iva/wiflE® (20 gh5i/wii ) ; &N
4216.2 i/ IR (181, 5 g/ wii ) (CHip a-/NIRIA+ RIS 84 164 945/ wili
H) GRACBHBAFR], 2009 4 b; HEEYF 5054, 2009 4 .

iz X5

106. DEEVFZALWPr LS. 5. @2, B AEMIL AR
R 7STRIA T 2. SR, WL /R A ES £ CTERRAIRED RN IS 24 1.38-2.87 445/
yeEE (OL UNEP/POPS/POPRC.6/INF/25 SCAFH M FEFI AN k%) o« %1 Lower HiI More
(2007 4F) . Palace 55 A\ (2008 A1 2010 =) TN SZI6: S fff 57 2% WA 6 B Al €71 FFOIR il A7
TESCM, R IAE AR 128 Hb DX A0 SR N TR 7S YRR T e R 0 A 20 W VB A5 o RIS 1)
TR AW T RE A N W TR, X PR RN AR AR KRR E I e T B ER I () (B4 2R
Bl 2 e Akl 2002 45D o EPMA BT GRAGBLAR, 2009 4 b; &K,

2010 4F ¢ 3 7R 23 0 itz 1 DX 1) Y A 5 A B AR BEL R A 7 R0 AU R A AT s DX A
B0 A i 7 Ot T Marteinson fil Fernie CIRALFHZAFF], 2009 4 b) HIWFFE 4l
TE T RN AR Ca-/SIRM 5k 164 ge/ sl ®) , BPAEARES CFFEAED -

195-15,027 A5/ IR RBERG A « 1,881 - 3,699 v/ se I (HB Rk 575 Je i
PR, 2007 4F) 5 AEMRES CHFAE) : 75.6 @10/ sedeE (Verreault 55 A, 2007 ) . 2001
M, Muir 5N (2004 ) Wil T nE KA UK: A s i o ) SR TR S BUREE, %)
Tz GEHEDIFN ALY Y. WRIEALE 9.8-18 4 i/slEE 2 . 2002 4F, Muir 2 A (2006
SE) IR T AR R IR AN [ AR AR B R R B R W AL IR S YRR ek B, o TR
E0 s (X B R A v fe e (109 N e/ se IR T o fEIXEERFgT R, R SRS IRIR T —hext Ak
W e S H B A IR L B 40 R 52

ALBE

107. T AREAD /S IRIR -+ Zhe 2 R 0BG, 200 R /S YRR+ b IR 1 5L K P A
S RMLHENARTE I (Law %8N, 2008 4F b, Law %& A\, 2006 4 d) , I HAEFE4
(Y ALY AL A A BESFLAE N IR 2 BNAR L ZA b 3 A A 7S IR IR T bt (4 1 B B 25 B
423, 2008 4F; JERREK B4, 2008 5 BRyNALZE A LR, 2008 4F b) o FREEAKCP (3G
IAEREFL R WA BT St (Fingstrom %5 A\, 2008 4F; Kakimoto %5 A, 2008 ) , 7E 5Ll
OUN, BEFLT R E KA 5 (Eljarrat %8\, 2009 4F;  Guerra %8 A\ 2008 7)o b1 Il
TEMBREFL P AR SRS e X — IR R, NIRRT 2o M BEARIE N L1 i
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(Meijer 5 N\, 2008 4F; WRUMHMBCBIZE 14y, 2008 4E) . S AMIEL, JLE R AENFREE
ANELZ RN T 8¢ (Abdallah %8\, 2008 4 b) , Jf H AR BB AN IR+ it
$Z (Roosens 55N, 2010 ) o 7EMGA HBWH, PRIl S IR+ ke v] BE- S BU
TR, RIS sAT M AN AN Z 2520 (Eriksson %8\, 2006 4F) o XFH ARG %A
TENENIAFAE (Roze 55N, 2009 4F) o ARKE WY M4 AE S (o
1| TS e I V1 o I T Y O R (S~ VI /s B T Sl Y e L2 R o P | F AR
(Oppenheim, 1991 4F; Davies, 2003 4; Barres 55\, 1992 4F) o Ky, W5 WM
BN NIRIA IR T AR 5 DR T OUT, R R H AR ) LRI %)) ) L )5 e
SENZE

3 RRLGZA

108, UL 1B AEIR B ELATREACKE, 6 SR A RO B BRI O )
QAN BB Tk SR AR AR, EORRE R T BN |
By T g AU TR Z M T RIS R s (G D T
fo BCE BRI b R BUKFETE . EFFAT R AEIBC B, UL B (EER B I
IE F g T ORI 80 L SRE R T AU S UE | Bor SRAE K5 e, ke
SSRU R I A0 S KR, SESURERIAN T B8 PR R P R B 2T,
AT RN . IS ITRE adNUOF | BolE B R B IR S, TR
e RS LT IPIRE SN M E e EN et TR I
CUp AT K BOSLIR | s AT SO IR A BN | SR A, e T st
SEH RS S AEPE TSR A B AT L

100, FSILFH-F e U R AR AERE o {8 SRR S AT B AL
REEFFI TR 6 57 (E R BAIARG o AR R AR BT 5 T KB | —
SRR )UK PNEC {1 5 S50/ T 90t (HIIAZ B &, 2008 46 . 2019
I SRS ACPBR (0 G HE DE 3 o 0 R M 55K ) (VK AR AS B
BRI IE. 205 5H0R b, BHOESUR H IORIB SRR T RS PRRE D o KRR
AN LA 0SS0 B2 B ) R X 0 2 15 2t 1 A AT
AERRUR BRI, 25 0] T RIE A 2.

110. BUAT RHT IH SCHRARK B . SRR+ e BEWE X LB 0 A0, /NIRRT e i 18
VERINE P Eak e, Rt AR AR, Al n] REIE MO 2 AT RN, T
FoRxppze A 3 RGN F AT BN JE e NIRRT R BAT T T B fi—— T A
FUIRIRE (HPT) 3 SR AUA B RN ¥ g0 VR 22 280N HAT AR 7 1, RS A R A AR
A . NIRIA T e NSRRI A SR P R il B R S AR . R
FE SRR G, NIV NIRRT 2w, Tl ) R AR N IR A
Rt AT A E R . RS, NIRIA T e g e 1 T B A LR R B B
PR 2 52 D R R A N 2 LR B 8L 7ERREE,  HATIEAE R SRR+ ke /B di
PERR B B AR5

111 B T 3R TS A B2 Ak, 3 AT KR B ARSI TR DR /N IR e
GRS (R CIR RS I R S:7/B U P A N E NTI: o 7/ 587 U N il = A1 R S R TN S DK = IN A
W ARNAE T SN PR . SRRSO 1 AR B /NIRRT R E A
A RIS HAT A, AE25 8 NIRRT R IR PRI th 24 7 DL
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& 5: NRFTTIREFAAIIS YT

Y

i R RRAE
(BIE)

#i

FEAME

Fim

e I TR TR Lo AR BN R A 5 (1 B fgp e AN 2
WAL IR e ) 2 A TRk b, AEAC IR IR Al
SIS DR T AU B N R HERS 110 T e
IR S SCRF NIRRT ZhtJE T REAE Y X — 45

NIRRT e ek R~ T 60 K

YRR

Fm

R IAE T 4 B T B B T v

XL Kow (EALTE N 5.620

2RI A W) B 4E R B0k 18,100 (Wildlife International 23 ),
2000 4F; Veith 28N, 1979 4F) (BRMECEEZ i4s, 2008 4F) o

EKEESRGETMAEWBIR ALK T 1 (Tomy 5N, 2004 4 a Fll
b, 2009 4F; Sermo % A, 2006 1F-)

SNBSS
ER T

Fm

FEAERR A A BN e, IR RBLL 2 0 An ARk B
HEA R 1 Bl s KRG T B =K

AN R

XKD TR ey, A3 T2 AN RN IR E (ECso)
N 5255/ TE s AR 28 Al ISR D 3.1 v/ Tt

ISR TR A AN 2R A R R B Mg sy, .
AJ DL N B /TG v WA RN R BE A 1 2250/ TR RN i
FLFE:
o 7E 100 Z /T o/ RINEFGEE T, 2 EEREC, KRG
SR/, Tonl WA RN RS 10 Z 5w/ T 76/ k (Ema 2%
N, 2008 4F) .

e 7E 30-100 = /T W/ RIFIET, &M EERME. KRG
AR E2 L ATHT F AR A . W )9S DL ME PR 3 B AR 45 3%
. (van der Ven 28 N\, 2009 4; Lillienthal 28 A\, 2009 4-) .

e 1E 1,000 ppm KJE T (81-213 =/ T3/ K) , KRBT
DR 25 AN B8 RH K R )22 /0 58 e Jo 4 P A 6 9k 99 S5 A N2, e
DA RN AN 8-21 2w/ T v/ K (Saegusa 55 N, 2009
) .

o 1 135 = v/ T o/ RINEFHET, N 10 RIHIAT I,
T WA BN E KA 0.9 255/ T 50/ K (Eriksson 25\,
2006 1F) .

o [HIHIITMEERER T 15 ppm /NIRRT AE sy, /4%
O PG, ] WA EE A 5 ppm (0.7 250/ T 5/ KD
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i AR
i #&iE
(BIE)

(HAIREEE, 2009 4 .

o o NI RN RN 164 e/ SR EN, ERRZH
8%émﬁﬁﬁﬁ%+ifﬁﬁm%MqE¢M@ﬁfﬂ*ﬁﬁ
Hs RN R AEKEE RS (C%YE, 2010 4F b AT
H, 20104F ¢)

4 e

112, NIRI A Zfe & —BNIEY L ASEM IR KD, EF2 EEFFEAH, i
WEAERE DY AN b o FERTA R S Xy, BTRRHADE . CHAS SR ke
FEREH HPCR AL BT NIRRT R e BAT R AN, e, B FL3hY)
A AR RRAEYBORE ] o AU DR iz DX 28 A o A5 0 5 kP, AR 1S3
ﬁ%%%%ﬁzﬁﬁi%ﬁ*m K, St NSRRI il R . (A, 45 H
PAUN S NIRRT Zhif e A B B B A TS S5 n] e 2 A SR A HERIIA S Bl R AN 3
%,ﬁ%%%ﬁﬂé%ﬂm

35




UNEP/POPS/POPRC.6/13/Add.2

2%k

Abdallah MA, Harrad S. Personal exposure to HBCDs and its degradation products via ingestion of indoor dust.
Environ Int. 2009;35(6):870-6.

Abdallah MA, Harrad S, Covaci A. Hexabromocyclododecanes and tetrabromobisphenol- A in indoor air and dust in
Birmingham, U.K: implications for human exposure. Environ Sci Technol. 2008a;42(18):6855-61.

Abdallah Mohamed AE, Harrad S, Ibarra C, Diamond M, Melymuk L, Robson M, Covaci A.
Hexabromocyclododecanes in indoor dust from Canada, the United Kingdom, and the United States. Environ Sci
Technol. 2008b;42(2):459-64

ACCBFRIP (American Chemistry Council Brominated Flame Retardant Industry Panel). HPV data summary and test
plan for the hexabromocyclododecane (HBCD) CAS no. 3194556. Arlington, VA, USA. Report 2001, 23 pp.

Albemarle Corporation. 1994; Baton Rouge, L.A. USA. As cited in: European Commission, 2008
Albemarle Corporation. 2000. Saytex 9006L Flame Retardant. Baton Rouge. Lousiana: Albemarle Corporation. 2 pp.

Allchin CR, Morris S. Hexabromocyclododecane (HBCD) diastereoisomers and brominated diphenyl ether congener
(BDE) residues in edible fish from the rivers Skerne and Tees, U.K. Organohalogen Compd. 2003, 61, 41-44.

Antignac JP, Cariou R, Maume D, Marchand P, Monteau F, Zalko D, Berrebi A, Cravedi JP, Andre F, Le Bizec B.
Exposure assessment of fetus and newborn to brominated flame retardants in France: preliminary data. Mol Nutr Food
Res. 2008;52(2):258-65.

AOPWIN Atmospheric Oxidation Program for Windows Estimation Model. Version 1.92. Washington (DC): U.S.
Environmental Protection Agency, Office of Pollution Prevention and Toxics; Syracuse (NY): Syracuse Research
Corporation. 2000. Available from: www.epa.gov/oppt/exposure/pubs/episuite.htm

AMAP Arctic Monitoring and Assessment Programme. Arctic Pollution 2009. Report. 83pp.

ABC (ABC Laboratories, Inc).Effect of hexabromocyclododecane on the survival and reproduction of the earthworm,
Eisenia fetida. ABC study No. 47222, ABC Laboratories, Inc. and Wildlife International Ltd, Columbia, Missouri and
Easton, Maryland, USA, 2003. Authors: Aufderheide J, Jones A, MacGregor JA and Nixon WB. 94 pp.

Backus S, Batchelor M, Alaee M, Ueno D, and HewittLM. Isomer-specific determination of hexabromocyclododecane
in abiotic and biotic samples by high performance liquid chromatography/atmospheric pressure photoionization tandem
mass spectrometry. Organohalogen Compd 2005;240-243.

Bahm, K and Khailil, MAK. (A new model of tropospheric hydroxyl radical concentrations. Chemosphere 2004;54:
143-166.

Barres BA, Hart IK, Coles HS, Burne JF, Voyvodic JT, Richardson WD, Raff MC. Cell death and control of cell
survival in the oligodendrocyte lineage. Cell. 1992;70(1):31-46.

Bergander L., Kierkegaard A., SellstromU, WideqvistU, and de Wit, C. Are brominated flame retardants present in
ambient air? Conference Proceeding, 6th Nordic Symposium of Organic Pollutants. 17-9-1995. [

BFR 2009a, Mattioli L, Fernie KJ, Bird D, Ritchie 1J, Shutt LJ, Letcher RJ. Hexabromocyclododecane (HBCD)
isomers in American kestrels (Flaco sparverius) exposed via the diet to a technical HBCD formulation; Uptake,
depuration and bioisomerization. Poster presentation. 11th Annual Workshop on Brominated Flame Retardants (BFR
2009), Ottawa, Canada, 2009.

BFR 2009b, Marteinson SC, Bird DM, Letcher R, Shutt L, Fernie K. Behavioural and reproductive changes in
American kestrels (Falco sparverius) exposed to technical hexabromocyclododecane (HBCD) at environmentally
relevant concentrations. Oral presentation. 11th Annual Workshop on Brominated Flame Retardants (BFR 2009),
Ottawa, Canada, 2009.

[BIOWIN] Biodegradation Probability Program for Windows [Estimation Model]. Version 4.02. Washington (DC): US
Environmental Protection Agency, Office of Pollution Prevention and Toxics; Syracuse (NY): Syracuse Research
Corporation. 2000.Available from: www.epa.gov/oppt/exposure/pubs/episuite.htm

de Boer J, Leslie HA, Leonards PEG, Bersuder P, Morris S, Allchin CR. 2004. Screening and time trend study of
decabromodiphenylether and hexabromocyclododecane in birds. Abstract. The Third International Workshop on
Brominated Flame Retardants, June 6-9, Toronto, Canada. pp. 125-128.

Bogdal C, Schmid P, Kohler M, Miiller CE, lozza S, Bucheli TD, Scheringer M, Hungerbiihler K. Sediment record and
atmospheric deposition of brominated flame retardants and organochlorine compounds in Lake Thun, Switzerland:
lessons from the past and evaluation of the present. Environ Sci Technol. 2008;42(18):6817-22.

36



UNEP/POPS/POPRC.6/13/Add.2

Boulware MI, Mermelstein PG. The influence of estradiol on nervous system function. Drug News Perspect.
2005;18(10):631-7. Polychlorinated dibenzo-p-dioxins, and -furans, dioxin-like polychlorinated biphenyls, brominated
flame retardants, perfluorinated alkyl substances, pesticides, and other compounds. J Environ Monit. 2007;9(5):465-72.
DOI: 10.1039/b617103f

Bréandli RC, Kupper T, Bucheli TD, Zennegg M, Huber S, Ortelli D, Miiller J, Schaffner C, lozza S, Schmid P, Berger
U, Edder P, Oehme M, Stadelmann FX, Tarradellas J. Organic pollutants in compost and digestate. Part 2.
Polychlorinated dibenzo-p-dioxins, and -furans, dioxin-like polychlorinated biphenyls, brominated flame retardants,
perfluorinated alkyl substances, pesticides, and other compounds. J Environ Monit. 2007;9(5):465-72. DOI:
10.1039/b617103f.

Brandsma SH, Van der Ven LT, de Boer J, Leonards PE. Identification of hydroxylated metabolites of
hexabromocyclododecane in wildlife and 28-days exposed Wistar rats. Environ Sci Technol. 2009;43(15):6058-63.

Brown TN, Wania F. 2008. Screening chemicals for the potential to be persistent organic pollutants: A case study of
Arctic contaminants. Environ Sci Technol 42(14): 5202-5209.

[BSEF] Bromine Science and Environmental Forum. Assessing the long-range transport potential of
tetrabromobisphenol A and hexabromocyclododecane usingseveral multimedia transport models. A report to BSEF by
WECC, Wania Environmental Chemists Corp. 2003. Author: Wania F. pp 13 pp.

[BSEF] Bromine Science and Environmental Forum. About Hexabromocyclododecane (HBCD). 2006.
http://www.bsef.com/our-substances/hbed/about-hbed/ (accessed January 2008).

[BSEF] Bromine Science and Environmental Forum. About Hexabromocyclododecane (HBCD). 2010.
http://www.bsef.com/our-substances/hbed/about-hbed/ (accessed June 2010).

Chakraborti A, Gulati K, Ray A. Estrogen actions on brain and behavior: recent insights and future challenges. Rev
Neurosci. 2007;18(5):395-416.

Chemicals Inspection and Testing Institute, Final Report - Bioconcentration Study of Hexabromocyclododecane in
Carp Conducted with 1,2,5,6,9,10-Hexabromocyclododecane, (1995)

http://www.meti.go.jp/policy/chemical _management/english/files/Bioconcentration_study HBCD.pdf (accessed on 11
March 2010).

Chemicals Inspection and Testing Institute, Final Report - Biodegradation Study of Hexabromocyclododecane
Conducted with 1,2,5,6,9,10-Hexabromocyclododecane, (1990)
http://www.meti.go.jp/policy/chemical_management/english/files/Biodegradation_study of HBCD.pdf (accessed on
11 March 2010).

Colles A, Koppen G, Hanot V, Nelen V, Dewolf MC, Noél E, Malisch R, Kotz A, Kypke K, Biot P, Vinkx C, Schoeters
G. Fourth WHO-coordinated survey of human milk for persistent organic pollutants (POPs): Belgian results.
Chemosphere. 2008;73(6):907-14.

Conley A, Hinshelwood M. Mammalian aromatases. Reproduction 2001;121:685-695.

Covaci A, Roosens L, Dirtu AC, Waegeneers N, Van Overmeire I, Neels H, Goeyens L. Brominated flame retardants in
Belgian home-produced eggs: levels and contamination sources. Sci Total Environ. 2009; 407(15):4387-96.

Covaci A, Gerecke AC, Law RJ, Voorspoels S, Kohler M, Heeb NV, Leslie H, Allchin CR, de Boer J.
Hexabromocyclododecanes (HBCDs) in the environment and humans: a review. Environ Sci Technol. 2006;
40(12):3679-88.

Crump D, Egloff C, Chiu S, Letcher RJ, Chu S, Kennedy SW. Pipping success, isomer-specific accumulation, and
hepatic mRNA expression in chicken embryos exposed to HBCD. Toxicol Sci. 2010;115(2):492-500

Crump D, Chiu S, Egloff C, Kennedy SW. Effects of hexabromocyclododecane and polybrominated diphenyl ethers on
mRNA expression in chicken (Gallus domesticus) hepatocytes. Toxicol Sci. 2008;106(2):479-87.

Davis JW, Gonsior S, Markham DA, Friederich U, Hunziker RW, Ariano J. Biodegradation and product identifiaction
of ["*Chexabromocyclododecane in wastewater sludge and freshwater aquatic sediment. Environ Sci Technol 2006a;
40: 5395-5401.

Davis JW. The acrobic biodegradability of trans, trans, trans-1,5,9-['*C]Cyclododecatriene in a modified ready
biodegradation test. 2006b. [No other publication information available].

Davis JW, Gonsior SJ, Marty G, Ariano JM. The transformation of hexabromocyclododecane in aerobic and anaerobic
soils and aquatic sediments. Water Research 2005;39: 1075-1084.

37



UNEP/POPS/POPRC.6/13/Add.2

Davies AM. Regulation of neuronal survival and death by extracellular signals during development. EMBO J. 2003
2;22(11):2537-45.

Deng J, Yu L, Liu C, Yu K, Shi X, Yeung LW, Lam PK, Wu RS, Zhou B. Hexabromocyclododecane-induced
developmental toxicity and apoptosis in zebrafish embryos. Aquat Toxicol. 2009;93(1):29-36.

Desjardins D, MacGregor JA and Krueger HO. Hexabromocyclododecane (HBCD): A 72-hour toxicity test with the
marine diatom (Skeletonema costatum), Final report. Wildlife Internation, Ltd., Easton, Maryland, USA. 2004; 66 pp.

Dingemans MM, Heusinkveld HJ, de Groot A, Bergman A, van den Berg M, Westerink RH. Hexabromocyclododecane
inhibits depolarization-induced increase in intracellular calcium levels and neurotransmitter release in PC12 cells.
Toxicol Sci. 2009;107(2):490-7.

Dioxin 2010a, Esslinger S, Becker R, Jung C, Schréter-Kermani C, Nehls I. Time courses of HBCD levels and
enantiomeric signatures in Herring gull eggs from the German coast. Dioxin 2010, San Antonio, Texas, U.S.A.

Dioxin 2010b, Fernie KJ, Marteinson SC, Bird DM, Ritchie 1J, Letcher RJ. Changes in reproduction and behavior of
American kestrels (Falco sparverius) associated with exposure to environmentally relevant concentrations of technical
HBCD. Dioxin 2010, September 2010, San Antonio, Texas, U.S.A.

Dioxin 2010c, Marteinson SC, Kimmins S, Letcher RJ, Bird DM, Ritchie 1J, Fernie KJ. Evidence of endocrine
disruption and testicular changes in male American kestrels (Falco sparverius) exposed to technical HBCD. Dioxin
2010, San Antonio, Texas, U.S.A.

DOW (The Dow Chemical Company). Investigation of the biodegradation of '*C , sediment andsoil. Toxicology and
Enviornmental Research and Consulting, The Dow Chemical Company, Midland, Michigan, USA. 2004. Authors:
Davis JW, Gonsior SJ, Markham DA ,Marty GT. 113 pp.

Driffield M, Harmer N, Bradley E, Fernandes AR, Rose M, Mortimer D, Dicks P. Determination of brominated flame
retardants in food by LC-MS/MS: diastereoisomer-specific hexabromocyclododecane and tetrabromobisphenol A. Food
Addit Contam Part A Chem Anal Control Expo Risk Assess. 2008;25(7):895-903.

EBFRIP (European Brominated Flame Retardant Industry Panel). A Survey of HBCD Potential Emissions in Europe
2008-2009. Fact sheet, 2009a.

EBFRIP (European Brominated Flame Retardant Industry Panel). An evaluation of hexabromocyclododecane (HBCD)
for Persistent Organic Pollutant (POP) properties and the potential for adverse effects in the environment. Report
submitted to EBFRIP. Authors: Arnot J, McCarty L, Armitage J, Toose-Reid L, Wania F, Cousins 1. 2009b, 214 pp.

EBFRIP (European Brominated Flame Retardant Industry Panel). HBCD in polystyrene foams: product safety
assessment. PlasticsEurope, EXIBA, EBFRIP. Confidential industry report. 2009c.

ECHA (European Chemicals Agency). Data on manufacture, import, export, uses and releases of HBCDD as well as
information on potential alternatives to its use. 2008a,108 pp

ECHA (European Chemicals Agency). Member state committee support document for identification of
hexabromocyclododecane and all major diastereoisomers as a substance of very high concern. 2008b, 43 pp. Available
at: http://echa.europa.eu/chem_data/authorisation_process/candidate_list_table_en.asp

ECT Hexabromocyclododecane (HBCD): Effects on soil microorganisms. ECT study number: AU1BB. 2007. Author:
Forster B. 20 pp

Eljarrat E, Guerra P, Martinez E, Farré M, Alvarez JG, Lopez-Teijon M, Barceldé D. Hexabromocyclododecane in
human breast milk: levels and enantiomeric patterns. Environ Sci Technol. 2009 ;43(6):1940-6.

Ema M, Fujii S, Hirata-Koizumi M, Matsumoto M. Two-generation reproductive toxicity study of the flame retardant
hexabromocyclododecane in rats. Reprod Toxicol. 2008;25(3):335-51.

EMEP. EMEP contribution to the preparatory work for the review of the CLRTAP protocol on persistend organic
pollutants. New substances: Model assessment of potential for long-range transboundary atmospheric transport and
persistence of Hexabromocyclododecane (HBCDD). EMEP MSC-E Information Note 4/2009. Authors: Vulykh N,
Rozovskaya O, Shatalov V.

Environment Canada. Data collected pursuant to Section 71 of the Canadian Environmental Protection Act, 1999 and in
accordance with the published notice “Notice with Respect to Certain Substances on the Domestic Substances List
(DSL), Canada Gazette, Vol. 135 #46”. 2001. 21 pp.

Eriksson P, Fisher C, Wallin M, Jakobsson E and Fredriksson A. Impaired behaviour, learning and memory, in adult
mice neonatally exposed to hexabromocyclododecane (HBCDD). Environ Toxicol Pharmacol 2006; 21: (3): 317-322.

38



UNEP/POPS/POPRC.6/13/Add.2

European Commission. Risk assessment hexabromocyclododecane, CAS-No.: 25637-99-4, EINECSNo.: 247-148-4,
Final Report May 2008. 492 pp.

Fery Y, Buschauer I, Salzig C, Lang P, Schrenk D. Technical pentabromodiphenyl ether and hexabromocyclododecane
as activators of the pregnane-X-receptor (PXR). Toxicology. 2009;264(1-2):45-51.

Forrest D., Reh TA, Riisch A. Neurodevelopmental control by thyroid hormone receptors. Curr Opi. Neurobiol. 2002,
12, 49-56

Fangstrom B, Athanassiadis I, Odsjo T, Norén K, Bergman A. Temporal trends of polybrominated diphenyl ethers and
hexabromocyclododecane in milk from Stockholm mothers, 1980-2004. Mol Nutr Food Res. 2008;52(2):187-93.

Gerecke AC, Giger W, Hartmann PC, Heeb NV, Kohler HP, Schmid P, Zennegg M, Kohler M. Anaerobic degradation
of brominated flame retardants in sewage sludge. Chemosphere. 2006;64(2):311-7.

Goosey E, Abdallah M, Harrad S. Dust from Primary School and Nursery Classrooms in the UK: Its Significance as a
Pathway of Exposure for Young Children to PFOS, PFOA, HBCDs and TBBP-A. Organohalogen Compd. 2008; 70:
855-858.

Gouin T, Harner T. Modelling the environmental fate of the polybrominated diphenyl ethers. Environ Int.
2003;29(6):717-24.

Great Lakes Chemical Corporation] Material Safety Data Sheet. Great Lakes CD-75-P, CD-75PM and CD-75PC. West
Lafayette, Indiana: Great Lakes Chemical Corporation. MSDS Number: 00177. Effective Date: 10/14/2005. 2005, 7 pp.

Great Lakes Chemical Corporation. 1994; West Lafayette, IN. USA. As cited in: European Commission, 2008

Guerra P, Martinez E, Farré M, Eljarrat E, Barceldo D. Hexabromocyclododecane in human breast milk: Levels and
enantiomeric patterns. Organohalogen Compd. 2008a, 70, 000309- 000312.

Hamers T, Kamstra JH, Sonneveld E, Murk AJ, Kester MH, Andersson PL, Legler J,Brouwer A. In vitro profiling of
the endocrine-disrupting potency of brominated flame retardants. Toxicol Sci. 2006;92(1):157-73.

Harrad S, Abdallah MA, Covaci A. Causes of variability in concentrations and diastereomer patterns of
hexabromocyclododecanes in indoor dust. Environ Int. 2009;35(3):573-9.

Harrad S, Goosey E, Desborough J, Abdallah MA, Roosens L, Covaci A. Dust from U.K. primary school classrooms
and daycare centers: the significance of dust as a pathway of exposure of young U.K. children to brominated flame
retardants and polychlorinated biphenyls. Environ Sci Technol. 2010a;44(11):4198-202.

Harrad S, de Wit CA, Abdallah MA, Bergh C, Bjorklund JA, Covaci A, Darnerud PO, de Boer J, Diamond M, Huber S,
Leonards P, Mandalakis M, Ostman C, Haug LS, Thomsen C, Webster TF. Indoor contamination with
hexabromocyclododecanes, polybrominated diphenyl ethers, and perfluoroalkyl compounds: an important exposure
pathway for people? Environ Sci Technol. 2010b; 44(9):3221-31.

Haukas, M, Mariussen, E, Ruus, A, and Tollefsen, KE. Accumulation and disposition of hexabromocyclododecane
(HBCD) in juvenile rainbow trout (Oncorhynchus mykiss). Aquatic Toxicology 2009; 95: 144-151.

Hayward S, Lei Y and Wania F. Comparative evaluation of three high-performance liquid chromatography-based Kow
estimation methods for highly hydrophobic organic compounds: polybrominated diphenyl ethers and
hexabromocyclododecane. Environ Toxicol Chem 2006; 25: (8): 2018-2027.

Heeb NV, Schweizer WB, Mattrel P, Haag R, Kohler M, Schmid P, Zennegg M, Wolfensberger M. Regio- and
stereoselective isomerization of hexabromocyclododecanes (HBCDs): kinetics and mechanism of beta-
HBCDracemization. Chemosphere. 2008;71(8):1547-56.

Heeb NV, Schweizer WB, Kohler M and Gerecke AC. Structure elucidation of hexabromocyclododecanes - a class of
compounds with a complex stereochemistry. Chemosphere 2005; 61: 65-73.

Helgason LB, Polder A, Foreid S, Baek K, Lie E, Gabrielsen GW, Barrett RT, Skaare JU. Levels and temporal trends
(1983-2003) of polybrominated diphenyl ethers and hexabromocyclododecanes in seabird eggs from north Norway.
Environ Toxicol Chem. 2009; 28(5):1096-103.

Hiebl J and Vetter W. (2007) Detection of hexabromocyclododecane and its metabolite pentabromocyclododecane in
chicken egg and fish from the official food control. Journal of Agricultural and Food Chemistry 2007; 55: 3319-3324.

Hoh E, Hites RA. 2005. Brominated flame retardants in the atmosphere of the east-central United States. Environ Sci
Technol 2005; 39(20): 7794-7802.

Hu J, Liang Y, Chen M, Wang X. Assessing the toxicity of TBBPA and HBCD by zebrafish embryo toxicity assay and
biomarker analysis. Environ Toxicol. 2009;24(4):334-42.

39



UNEP/POPS/POPRC.6/13/Add.2

[Fraunhofer] 2010, Ruedel H, Mueller J, Ricking M, Quack M, Klein R. Environmental monitoring of HBCD in Europe.
Fraunhofer IME, Germany.

INE-SEMARNAT (Instituto Nacional de Ecologia, Secretaria de Medio Ambiente y Recursos Naturales). Las
sustancias toxicas persistentes en Mexico. Report. Authors: Bremauntz AF,Yarto Ramirez MY, Diaz JC. 2004, 261 pp.

Institut Fresenius. Analysis of hexabromocyclododecane (HBCD) in sludge of the wastewater treatment plant of
Broomchemie B.V. in Terneuzen. Taunusstein (DE): Chemische und Biologische Laboratorien GmbH. 2000a.

Institut Fresenius. Analysis of hexabromocyclododecane (HBCD) in an effluent of the wastewater treatment plant of
Broomchemie B.V. in Terneuzen. Taunusstein (DE): Chemische und Biologische Laboratorien GmbH. 2000b.

Institute of Hydrobiology. Validation of the preliminary EU-concept of assessing the impact of chemicals to organisms
in sediment by using selected substances. UBA-FB 299 67 411, pp 97 pp. Dresden University of Technology, Dresden,
Germany. Authors: Oetken M, Ludwichowski K-U and Nagel R. 2001

IPEN. Next generation of POPs: PBDEs and lindane, International POPs Elimination Network (2005)
http://www.ipen.org/ipenweb/documents/work%20documents/the%20new%20generation%200f%20pops.pdf (accessed
on June 14, 2010)

Isobe T, Ramu K, Kajiwara N, Takahashi S, Lam PKS, Jefferson TA, Zhou K, Tanabe S. Isomer specific determination
of hexabromocyclododecanes (HBCDs) in small cetaceans from the South China Sea — levels and temporal variation.
Marine Pollut Bull 2008;54: 1139-1145.

Janak K, Sellstrom U, Johansson AK, Becher G, de Wit CA, Lindberg P, Helander B. Enantiomer-specific
accumulation of hexabromocyclododecanes in eggs of predatory birds. Chemosphere. 2008:73(1 Suppl):S193-200.

Janak K, Covaci A, Voorspoels S, Becher G. Hexabromocyclododecane in marine species from the Western Scheldt
estuary: diastereoisomer- and enantiomer-specific accumulation. Environ Sci Technol 2005;39(7):1987-1994.

Jenssen BM, Sgrmo EG, Baek K, Bytingsvik J, Gaustad H, Ruus A, Skaare JU. Brominated flame retardants in North-
East Atlantic marine ecosystems. Environ Health Perspect. 2007;115 Suppl 1:35-41.

Johnson-Restrepo B, Adams DH, Kannan K. Tetrabromobisphenol A (TBBPA) and hexabromocyclododecanes
(HBCDs) in tissues of humans, dolphins, and sharks from the United States. Chemosphere 2008;70: 1935-1944.

Kajiwara N, Sueoka M, Ohiwa T, Takigami H. Determination of flame-retardant hexabromocyclododecane
diastereomers in textiles. Chemosphere. 2009;74(11):1485-9.

Kajiwara N, Kamikawa S, Ramu K, Ueno D, Yamada TK, Subramanian A, Lam PK, Jefferson TA, Prudente M, Chung
KH, Tanabe S. Geographical distribution of polybrominated diphenyl ethers (PBDEs) and organochlorines in small
cetaceans from Asian waters. Chemosphere. 2006;64(2):287-95.

Kakimoto K, Akutsu K, Konishi Y, Tanaka Y. Time trend of hexabromocyclododecane in the breast milk of Japanese
women. Chemosphere. 2008;71(6):1110-4.

KEMI - (Swedish Chemicals Agency). Proposal for Harmonised Classification and Labelling Based on the CLP
Regulation (EC) No 1272/2008, Annex VI, Part 2. Substance Name: Hexabromocyclododecan. Dossier submitted to
the European Commission 2009; 49 pp.

KLIF (Climate and Pollution Agency, Norway). Temporal trends of brominated flameretardants, cyclododeca-1,5,9-
triene and mercurin in eggs of four seabird species from Northern Norway and Svalbard. Norwergian Pollution Control
Authority. Report 942/2005, Authors: Knudsen LB, Gabrielsen GW, Verreault J, Barrett R, Skére JU, Polder A, Lie E
2005, 44 pp.

KLIF (Climate and Pollution Agency, Norway). Halogenated organic contaminants and and mercury in dead or dying
seabirds on Bjerneya (Svalbard). Report 997/2007, TA-number 2222/2007. Authors: Knudsen LB, Sagerup K, Polder
A, Slabach M, Josefsen TD, Strem, Skaare, JU, Gabrielsen GW. 2007, 45 pp.

KLIF (Climate and Pollution Agency, Norway). New organic pollutants in air, 2007. Brominated flame retardants and
polyfluorinated substances. SPFO-report 1077/2010, TA-2689/2010. Conducted by the Norwegian Institute for Air
Research (NILU). Authors: Mang S, Herzke D, Schlabach M. 2010. 64 pp.

http://www.klif.no/no/Tema/Miljoovervakning/Statlig-miljoovervakning/Kartlegging-av-nye-
miljogifter/Rapporter/Nye-miljogifter-i-luft-2007/.

Kling P, Forlin L. Proteomic studies in zebrafish liver cells exposed to the brominated flame retardants HBCD and
TBBPA. Ecotoxicol Environ Saf. 2009;72(7):1985-93.

Knutsen HK, Kvalem HE, Thomsen C, Freshaug M, Haugen M, Becher G, Alexander J, Meltzer HM. Dietary exposure
to brominated flame retardants correlates with male blood levels in a selected group of Norwegians with a wide range
of seafood consumption. Mol Nutr Food Res. 2008;52(2):217-27.

40



UNEP/POPS/POPRC.6/13/Add.2

Knudsen LB, Borga, Jergensen EH, van Bavel B, Schlabach M, Verreault J, Gabrielsen GW. Halogenated organic
contaminants and mercury in northern fulmars (Fulmarus glacialis): levels, relationships to dietary descriptors and
blood to liver comparison. Environ Pollut 2007;146: 25-33.

Kohler M, Zennegg M, Bogdal C, Gerecke AC, Schmid PP, Heeb NV, Sturm M, Vonmont H, Kohler HPE, Giger W..
Temporal trends.congener patterns, and sources of octa-, nona-, and decabromodipheny] ethers (PBDEs) and
hexabromocyclododecanes (HBCD) in Swiss lake sediments. Environ Sci Technol 2008;42: 6378-6384.

Kuiper RV, Canton RF, Leonards PEG, Jenssen BM, Dubbeldam M, Wester PW, van den Berg M, Vos JG, Vethaak
AD. Long-term exposure of European flounder (Platichthys flesus) to the flame-retardants tetrabromobisphenol A
(TBBPA) and hexabromocyclododecane (HBCD). Ecotox. Environ. Saf. 2007:67:349-360.

Kupper T, de Alencastro LF, Gatsigazi R, Furrer R, Grandjean D, Tarradellas J. Concentrations and specific loads of
brominated flame retardants in sewage sludge. Chemosphere. 2008;71(6):1173-80.

Larsen, E. R.; Ecker, E. L. Thermal stability of fire retardants: I, Hexabromocyclododecane. J. Fire Sci. 1986, 4, 261—
275.

Law RJ, Bersuder P, Barry J, Wilford BH, Allchin CR, Jepson PD. A significant downturn in levels of
hexabromocyclododecane in the blubber of harbour porpoises (Phocoena phocoena) stranded or bycaught in the UK: an
update to 2006. Environ Sci Technol 2008a;42: 9104-91009.

Law RIJ, Herzke D, Harrad S, Morris S, Bersuder P, Allchin CR. Levels and trends of HBCD and BDEs in the
European and Asian environments, with some information for other BFRs. Chemosphere. 2008b;73(2):223-41.

Law K, Halldorson T, Danell R, Stern G, Gewurtz S, Alace M, Marvin C, Whittle M, Tomy G. Bioaccumulation and
trophic transfer of some brominated flame retardants in a Lake Winnipeg (Canada) food web. Environ Toxicol Chem.
2006a;25(8):2177-86. (Erratum in: Environ Toxicol Chem. 2007 Jan;26(1):190).

Law RJ, Allchin CR, de Boer J, Covaci A, Herzke D, Lepom P, Morris S, de Wit CA. Levels and trends of brominated
flame retardants in the European environment. Chemosphere 2006b: 64: 187-208.

Law K, Palace VP, Halldorson T, Danell R, Wautier K, Evans B, Alaee M, Marvin C, Tomy GT. Dietary accumulation
of hexabromocyclododecane diastereoisomers in juvenile rainbow trout (Oncorhynchus mykiss) I: bioaccumulation
parameters and evidence of bioisomerization. Environ Toxicol Chem. 2006¢;25(7):1757-61.

Law RJ, Bersuder P, Allchin CR, Barry J. Levels of the flame retardants hexabromocyclododecane and
tetrabromobisphenol A in the blubber of harbour porpoises (Phocoena phocoena) stranded or bycaught in the U.K., with
evidence for an increase in HBCD concentrations in recent years. Environ Sci Technol 2006d;40: 2177-2183.

Law RJ, Kohler M, Heeb NV, Gerecke AC, Schmid P, Voorspols S, Covaci A, Becher G, Janak K, and C Thomsen.
Hexabromocyclododecane challenges scientists and regulators. Environ Sci Technol 2005, 39(13): 281A-287A.

Leonards P, Vethaak D, Brandsma S, Kwadijk C, Micic D, Jol J, Schout P, de Boer J. Species-specific accumulation
and biotransformation of polybrominated diphenyl ethers and hexabromocyclododecane in two Dutch food chains.
Abstract. The Third International Workshop on Brominated Flame Retardants, June 6-9, Toronto, Canada. 2004;283-
286.

Letcher RJ, Gebbink WA, Sonne C, Born EW, McKinney MA, Dietz R. Bioaccumulation and biotransformation of
brominated and chlorinated contaminants and their metabolites in ringed seals (Pusa hispida) and polar bears (Ursus
maritimus) from East Greenland. Environ Int. 2009;35(8):1118-24.

Lignell S, Aune M, Darnerud PO, Cnattingius S, Glynn A. Persistent organochlorine and organobromine compounds in
mother's milk from Sweden 1996-2006: compound-specific temporal trends. Environ Res. 2009;109(6):760-7.

Lilienthal H, van der Ven LT, Piersma AH, Vos JG. Effects of the brominated flame retardant
hexabromocyclododecane (HBCD) on dopamine-dependent behavior and brainstem auditory evoked potentials in a
one-generation reproduction study in Wistar rats. Toxicol Lett. 2009;185(1):63-72.

Lindberg P, Sellstrom U, Haggberg L, de Wit CA. Higher brominated diphenyl ethers and hexabromocyclododecane
found in eggs of peregrine falcons (Falco peregrinus) breeding in Sweden. Environ Sci Technol 2004;38: 93-96.

Lépez D, Athasiadou M, Athanassiadis I, Estrada LY, Diaz-Barriga F and Bergman A. A preliminary study on PBDEs
and HBCDD in blood and milk from Mexican women. In The third international workshop on brominated flame
retardants - BFR 2004. Book of abstracts. Edited by Alaece M and et al. 2004; 483-487.

Lower N, Moore A. The impact of a brominated flame retardant on smoltification and olfactory function in Atlantic
salmon (Salmo salar L.) smolts. Mar. Freshw. Behav. Physiol. 2007;40:267-284.

41



UNEP/POPS/POPRC.6/13/Add.2

LCSP (Lowell Center For Sustainable Production). An Overview of Alternatives to Tetrabromobisphenol A (TBBPA)
and Hexabromocyclododecane (HBCD). Report prepared for The Jennifer Altman Foundation. University of
Massachusetts , 2006. Author: Morose G. 32 pp.

Maden M. Retinoic acid in the development, regeneration and maintenance of the nervous system. Nat. Rev. Neurosci.
2007, 8, 755-765

MacGregor JA and Nixon WB. Determination of water solubility of hexabromocyclododecane (HBCD) using a
generator column method. 2004; pp 52. Wildlife International, Ltd., Easton, Maryland, USA.

MacGregor JA and Nixon WB. Hexabromocyclododecane (HBCD): Determination of n-octanol/ water partition
coefficient. 1997; 439C- 104, pp 68 pp. Wildlife International Ltd, Easton, Maryland, USA.

Malarvannan G, Kunisue T, Isobe T, Sudaryanto A, Takahashi S, Prudente M, Subramanian A, Tanabe S.
Organohalogen compounds in human breast milk from mothers living in Payatas and Malate, the Philippines: levels,
accumulation kinetics and infant health risk. Environ Pollut. 2009;157(6):1924-32.

Managaki S, Miyake Y, Yokoyama Y, Hondo H, Masunaga S, Nakai S, Kobayashi T, Kameya T, Kimura A, Nakarai T,
Oka Y, Otani H and Miyake A. Emission load of hexabromocyclododecane in Japan based on the substance flow

analysis. 2009. http://risk.kan.ynu.ac.jp/publish/managaki/managaki200908 1.pdf

Mariussen E and Fonnum F. The effect of brominated flame retardants on neurotransmitter uptake into rat brain
synaptosomes and vesicles. Neurochem Int 2003; 43: 533-542.

Meaney MJ, Stewart J, Poulin P, McEwen BS. Sexual differentiation of social play in rat pups is mediated by
theneonatal androgen-receptor system. Neuroendocrinology 1983;37:85-90

Meijer L, Weiss J, Van Velzen M, Brouwer A, Bergman A, Sauer PJ. Serum concentrations of neutral and phenolic
organohalogens in pregnant women and some of their infants in The Netherlands. Environ Sci Technol.
2008;42(9):3428-33.

Miljeteig C, Strom H, Gavrilo MV, Volkov A, Jenssen BM, Gabrielsen GW. High levels of contaminants in ivory gull
Pagophila eburnea eggs from the Russian and Norwegian Arctic. Environ Sci Technol. 2009 ;43(14):5521-8.

Minh NH, Isobe T, Ueno D, Matsumoto K, Mine M, Kajiwara N, Takahashi S, Tanabe S. Spatial distribution and
vertical profile of polybrominated diphenyl ethers and hexabromocyclododecanes in sediment core from Tokyo Bay,
Japan. Environ Pollut. 2007;148(2):409-17.

Miyake Y, Managaki S, Yokoyama Y, Nakai S, Kataoka T, Nagasawa E, Shimojima M, Masunaga S, Hondo H,
Kobayashi T, Kameya T, Kimura A, Nakarai T, Oka Y, Otani H and Miyake A. Exposure to hexabromocyclododecane
(HBCD) emitted into indoor air by drawing flameretarded curtain. For online access go to:
risk.kan.ynu.ac.jp/publish/masunaga/masunaga200908 3.pdf

MOE]J (Ministry of the Environment, Japan). 6-Week Administration Study of 1,2,5,6,9,10-Hexabromocyclododecane
for Avian Reproduction Toxicity under Long-day Conditions using Japanese Quail. Report. Research Institute for
Animal Science in Biochemistry & Toxicology, 2009

Montzka SA, Spivakovsky CM, Butler JH, Elkins JW, Lock LT, Mondeel DJ. New observational constraints for
atmospheric hydroxyl on global and hemispheric scales. Science. 2000;288(5465):500-3.

Morf L, Buser A, Taverna R, Bader HP, Scheidegger R. Dynamic substance flow analysis as a valuable tool - a case
study for brominated flame retardants as an example of potential endocrine disruptors. 2008: 62(5):424-431

Morris S, Allchin CR, Zegers BN, Haftka JJ, Boon JP, Belpaire C, Leonards PE, Van Leeuwen SP, de Boer J.
Distribution and fate of HBCD and TBBPA brominated flame retardants in North Sea estuaries and aquatic food webs.
Environ Sci Technol. 2004;38(21):5497-504.

Muir DCG, Backus S, Derocher AE, Dietz R, Evans TJ, Gabrielsen GW, Nagy J, Norstrom RJ, Sonne C, Stirling I,
Taylor MK, Letcher RJ. Brominated flame retardants in polar bears (Ursus maritimus) from Alaska, the Canadian
Arctic, East Greenland, and Svalbard. Environ Sci Technol 2006;40(2): 449-455.

Muir, D.C.G., Alaee, M., Butt, C., Braune, B., Helm, P., Mabury, S.,Tomy, G., Wang, X., New contaminants in Arctic
biota. In:Synopsis of Research conducted under the 2003—2004, Northern Contaminants Program, Indian and Northern
Affairs Canada, Ottawa,ON, Canada, 2004. pp. 139-148.

NCM (Nordic Council of Ministers). Hexabromocyclododecane as a possible global POP. Nordic Chemicals Group and
Nordic Council of Ministers, Author: Peltola-Thies J. 2008, 91 pp.

Norris D. Vertebrate Endocrinology 4™ edition. Elsevier Academic Press, London, UK. 2007. 560 pp, ISBN-13: 978-0-
12-088768-2

42



UNEP/POPS/POPRC.6/13/Add.2

Nyholm JR, Norman A, Norrgren L, Haglund P, Andersson PL. Maternal transfer of brominated flame retardants in
zebrafish (Danio rerio). Chemosphere. 2008;73(2):203-8.

OECD (Organization for Economic Co-operation and Development). SIDS Initial Assessment Profile for Cas. No.
25637-99-4, 3194-55-6, Hexabromocyclododecane (HBCDD). SIAM 24, 19-20 April 2007. Available from:
http://webnet.oecd.org/Hpv/Ul/handler.axd?id=ea58ac11-e090-4b24-b281-200ae351686¢

Oppenheim RW. Cell death during development of the nervous system. Annu Rev Neurosci. 1991;14:453-501.

Palace VP, Pleskach K, Halldorson T, Danell R, Wautier K, Evans B, Alaece M, Marvin C, Tomy GT.
Biotransformation enzymes and thyroid axis disruption in juvenile rainbow trout (Oncorhynchus mykiss) exposed to
hexabromocyclododecane diastereoisomers. Environ Sci Technol. 2008;42(6):1967-72.

Palace VP, Park B, Pleskach K, Gemmill B, Tomy G. Altered thyroxine metabolism in rainbow trout (Oncorhynchus
mykiss) exposed to hexabromocyclododecane (HBCD). Chemosphere. 2010 Jun;80(2):165-9.

Peck AM, Pugh RS, Moors A, Ellisor MB, Porter BJ, Becker PR, Kucklick JR. Hexabromocyclododecane in white-
sided dolphins: temporal trend and stereoisomer distribution in tissues. Environ Sci Technol 2008;42: 2650-2655.

Peled M, Scharia R, Sondack D. Thermal rearrangement of hexabromocyclododecane (HBCD). Adv Organobro Chem
11 1995; 7: 92-99.

Petersen M, Hamm S, Schifer A, Esser U. Comparative GC/MS and LC/MS detection of hexabromocyclododecane
(HBCD) in soil and water samples. Organohalogen Compounds 66:2005, 226-233

Polder A, Thomsen C, Lindstrom G, Leken KB, Skaare JU. Levels and temporal trends of chlorinated pesticides,
polychlorinated biphenyls and brominated flame retardants in individual human breast milk samples from Northern and
Southern Norway. Chemosphere. 2008a;73(1):14-23.

Polder A, Gabrielsen GW, Odland J@, Savinova TN, Tkachev A, Leken KB, Skaare JU. Spatial and temporal changes
of chlorinated pesticides, PCBs, dioxins (PCDDs/PCDFs) and brominated flame retardants in human breast milk from
Northern Russia. Sci Total Environ. 2008b;391(1):41-54.

Polder A, Venter B, Skaare JU, Bouwman M. Polybrominated diphenyl ethers and HBCD in bird eggs of South Africa.
Chemosphere 2008c;73: 148-154

Polymer Research Centre. Final report on flame retardant release from textiles. University of Surrey, UK. 2006.
Authors: Thomas J and Stevens G.

Prinn RG, Weiss RF, Miller BR, Huang J, Alyea FN, Cunnold DM, Fraser PJ, Hartley DE, Simmonds PG.
Atmospheric Trends and Lifetime of CH3CCI3 and Global OH Concentrations. Science. 1995;269(5221):187-192.

Pulkrabova J, Hradkova P, Hajslova J, Poustka J, Napravnikova M, Polacek V. Brominated flame retardants and other
organochlorine pollutants in human adipose tissue samples from the Czech Republic. Environ Int. 2009;35(1):63-8.

Remberger M, Sternbeck J, Palm A, Kaj L, Stromberg K, Brorstrém-Lundén E. The environmental occurrence of
hexabromocyclododecane in Sweden. Chemosphere. 2004;54(1):9-21.

Reistad T, Fonnum F, Mariussen E. Neurotoxicity of the pentabrominated diphenyl ether mixture, DE-71, and
hexabromocyclododecane (HBCD) in rat cerebellar granule cells in vitro. Arch Toxicol. 2006;80(11):785-96.

Roosens L, Cornelis C, D'Hollander W, Bervoets L, Reynders H, Van Campenhout K, Van Den Heuvel R, Neels H,
Covaci A. Exposure of the Flemish population to brominated flame retardants: model and risk assessment. Environ Int.
2010;36(4):368-76.

Roosens L, Abdallah MA, Harrad S, Neels H, Covaci A. Exposure to hexabromocyclododecanes (HBCDs) via dust
ingestion, but not diet, correlates with concentrations in human serum: preliminary results. Environ Health Perspect.
2009;117(11):1707-12.

Roze E, Meijer L, Bakker A, Van Braeckel KN, Sauer PJ, Bos AF. Prenatal exposure to organohalogens, including
brominated flame retardants, influences motor, cognitive, and behavioral performance at school age. Environ
HealthPerspect. 2009 ;117(12):1953-8.

Saegusa Y, Fujimoto H, Woo GH, Inoue K, Takahashi M, Mitsumori K, Hirose M, Nishikawa A, Shibutani M.
Developmental toxicity of brominated flame retardants, tetrabromobisphenol A and 1,2,5,6,9,10
hexabromocyclododecane, in rat offspring after maternal exposure from mid-gestation through lactation. Reprod
Toxicol. 2009;28(4):456-67.

Schantz SL, Widholm JJ. Cognitive effects of endocrine-disrupting chemicals in animals. Environ Health Perspect.
2001;109(12):1197-206.

43



UNEP/POPS/POPRC.6/13/Add.2

Schecter A, Harris TR, Shah N, Musumba A, Pépke O. Brominated flame retardants in US food. Mol Nutr Food Res.
2008;52(2):266-72.

Schriks M, Zvinavashe E, Furlow JD, Murk AJ. Disruption of thyroid hormone-mediated Xenopus laevis tadpole tail
tip regression by hexabromocyclododecane (HBCD) and 2,2',3,3',4,4',5,5',6-nona brominated diphenyl ether (BDE206).
Chemosphere. 2006;65(10):1904-8.

Sellstrom U, Kierkegaard A, Alsberg T, Jonsson P, Wahlberg C, de Wit C. Brominated flame retardants in sediments
from European estuaries, the Baltic Sea and in sewage sludge. Organohalogen Compd 1999a;40: 383-386

Sellstrom U. Determination of some polybrominated flame retardants in biota, sediment and sewage sludge. Doctoral
Dissertation. Stockholm (SE): Stockholm University. 1999b, 71 pp.

Sellstrom U, Kierkegaard A, de Wit C, Jansson B. Polybrominated diphenyl ethers and hexabromocyclododecane in
sediment and fish from a Swedish river. Environ Toxicol Chem 1998;17(6):1065-1072.

SETAC 2009, Letcher RJ, Fernie KJ, Mattioli LC, Chu SG, Bird D, Ritchie 1J, Schutt LJ. Uptake, Depuration and Fate
of Hexabromocyclododecane (HBCD) and BDE-209 Flame Retardants in Dietary Exposed American kestrels (Falco
sparverius). 30" Annual Meeting of SETAC, November 19-23, New Orleans, L.A., U.S.A.

Shi ZX, Wu YN, Li JG, Zhao YF, Feng JF. Dietary exposure assessment of Chinese adults and nursing infants to
tetrabromobisphenol-A and hexabromocyclododecanes: occurrence measurements in foods and human milk.
EnvironSci Technol. 2009;43(12):4314-9.

Simpson ER, Clyne C, Rubin G, Boon WC, Robertson K, Britt K, Speed C, Jones M.Aromatase-a brief review. Annu
Rev Physiol 2002;64:93-127.

Smith K, Liu C-H, El-Hiti GA, Kang GS, Jonas E, Clement SG, Checquer AD, Howarth OW, Hursthouse MB and
Coles SJ. An extensive study of bromination of cis, trans-1,5,9-cyclododecatriene: product structures and
conformations. Org Biomol Chem 2005; 3: 1880-1892.

Stapleton HM, Allen JG, Kelly SM, Konstantinov A, Klosterhaus S, Watkins D, McClean MD, Webster TF. Alternate
and new brominated flame retardants detected in U.S. house dust. Environ Sci Technol. 2008;42(18):6910-6.

Stapleton HM, Dodder NG, Kucklick JR, Reddy CM, Schantz MM, Becker PR, Gulland F, Porter BJ, Wise SA.
Determination of HBCD, PBDEs and MeO-BDEs in California sea lions (Zalophus californianus) stranded between
1993 and 2003. Mar Pollut Bull 2006;52: 522-531.

Stenzel JI and Nixon WB. Hexabromocyclododecane (HBC): Determination of the vapor pressure using a spinning
rotor gauge. 1997; 439C-117, pp 44. Wildlife international Ltd., Easton, Maryland.

Stenzel JI and Markley BJ. Hexabromocyclododecane (HBCD): Determination of the water solubility. 1997; 439C-105,
55 pp. Wildlife International Ltd, Easton, Maryland, USA.

Stuart H, Ibarra C, Abdallah MA, Boon R, Neels H, Covaci A. Concentrations of brominated flame retardants in dust
from United Kingdom cars, homes, and offices: Causes of variability and implications for human exposure. Environ Int.
2008;34(8):1170-5.

Swerea. Exploration of management options for HBCDD. Report. Authors: Posner S, Roos S, Olsson E. 2010. 84 pp.

Sermo EG, Salmer MP, Jenssen BM, Hop H, Baek K, Kovacs KM, Lydersen C, Falk-Petersen S, Gabrielsen GW, Lie
E, Skaare JU. Biomagnification of polybrominated diphenyl ether and hexabromocyclododecane flame retardants in the
polar bear food chain in Svalbard, Norway. Environ Toxicol Chem. 2006;25(9):2502-11.

Takigami H, Suzuki G, Hirai Y, Ishikawa Y, Sunami M, Sakai S. Flame retardants in indoor dust and air of a hotel in
Japan. Environ Int. 20092;35(4):688-93.

Takigami H, Suzuki G, Hirai Y, Sakai S. Brominated flame retardants and other polyhalogenated compounds in indoor
air and dust from two houses in Japan.Chemosphere. 2009b ;76(2):270-7.

Tanabe S. Temporal trends of brominated flame retardants in coastal waters of Japan and South China: retrospective
monitoring study using archived samples from es-Bank, Ehime University, Japan. Mar Pollut Bull 2008;57: 267-274.

Thomsen C, Knutsen HK, Liane VH, Frashaug M, Kvalem HE, Haugen M, Meltzer HM, Alexander J, Becher G.
Consumption of fish from a contaminated lake strongly affects the concentrations of polybrominated diphenyl ethers
and hexabromocyclododecane in serum. Mol Nutr Food Res. 2008;52(2):228-37.

Thomsen C, Molander P, Daae HL, Janak K, Froshaug M, Liane VH, Thorud S, Becher G, Dybing E. Occupational
exposure to hexabromocyclododecane at an industrial plant. Environ Sci Technol. 2007;41 (15):5210-6.

44



UNEP/POPS/POPRC.6/13/Add.2

Tomy GT, Pleskach K, Ferguson SH, Hare J, Stern G, Macinnis G, Marvin CH, Loseto L. Trophodynamics of some
PFCs and BFRs in a western Canadian Arctic marine food web. Environ Sci Technol. 2009;43(11):4076-81.

Tomy, GT, Pleskach, K, Oswald, T, Halldorson, THJ, Helm, PA, Marvin,CH, Maclnnis, G. Enantioselective
bioaccumulation of hexabromocyclododecane and congener-specific accumulation of brominated diphenyl ethers in an
Eastern Canadian Arctic marine food web. Environ Sci Technol 2008: 42: 3634-3639.

Tomy GT, BudakowskiWR, Halldorson THJ, Whittle DM, Keir MJ, Maclnnis G, Alace M.Biomagnification of a- and
d-hexabromocyclododecane (HBCD) isomers in a Lake Ontario food web. Environ Sci Technol 2004a;38: 2298-2303.

Tomy GT, Halldorson T, Danell R, Law K, Stern G, Gerwutz S, Whittle M, Alaee M, Marvin
C.Hexabromocyclododecane (HBCD) isomers and brominated diphenyl ether (BDE) congeners in fish from Lake
Winnipeg, Manitoba (Canada). Abstract. Third International Workshop on Brominated Flame Retardants, June 6-9,
Toronto, Canada. 2004b. 213-216.

Tue NM, Sudaryanto A, Minh TB, Isobe T, Takahashi S, Viet PH, Tanabe S. Accumulation of polychlorinated
biphenyls and brominated flame retardants in breast milk from women living in Vietnamese e-waste recycling sites. Sci
TotalEnviron. 2010;408(9):2155-62.

Ueno D, Alaee M, Marvin C, Muir DCG, Macinnis G, Reiner E, Crozier P, Furdui VI, Subramanian A, Fillmann G,
Lam PKS, Zheng GJ, Muchtar M, Razak H, Prudente M, Chung K, Tanabe S. Distribution and transportability of
hexabromocyclododecane (HBCD) in the Asia-Pacific region using skipjack tuna as a bioindicator. Environ Pollut
20006;144: 238-247.

US EPA (US Environmental Protection Agency). Initial Risk-Based Prioritization of High Production Volume
Chemicals. Chemical/Category: Hexabromocyclododecane (HBCD). Risk-Based Prioritization Document 3/18/2008

Veith GD, DeFoe DL, and Bergstedt BV. Measuring and estimating the bioconcentration factor of chemicals in fish.
Journal of the Fisheries Research Board of Canada 1979;36: 1040-1048.

van der Ven LT, van de Kuil T, Leonards PE, Slob W, Lilienthal H, Litens S, Herlin M, Hakansson H, Cantén RF, van
den Berg M, Visser TJ, van Loveren H, Vos JG, Piersma AH. Endocrine effects of hexabromocyclododecane (HBCD)
in a one-generation reproduction study in Wistar rats. Toxicol Lett. 2009;185(1):51-62.

van der Ven LT, Verhoef A, van de Kuil T, Slob W, Leonards PE, Visser TJ, Hamers T, Herlin M, Hdkansson H,
Olausson H, Piersma AH, Vos JG. A 28-day oral dose toxicity study enhanced to detect endocrine effects
ofhexabromocyclododecane in Wistar rats. Toxicol Sci. 2006;94(2):281-92.

Velsicol Chemicals. Pharmacokinetics of HBCD in rats. unpublished paper translated into English. Authors: Yu, CC,
Atallah, YH. 1980.

Verreault J, Shahmiri S, Gabrielsen GW, Letcher RJ. Organohalogen and metabolically-derived contaminants and
associations with whole body constituents in Norwegian Arctic glaucous gulls. Environ Int 2007. 33: 823-830.

Walsh GE, Yoder MJ, McLaughlin LL. Responses of Marine Unicellular Algae to Brominated Organic Compounds in
Six Growth Media. Ecotoxicology and Environmental Safety1987;14, 215-222.

Wania F, Dugani CB. 2003. Assessing the long-range transport potential of polybrominated diphenyl ethers: a
comparison of four multimedia models. Environ Toxicol Chem 22(6): 1252-1261.

Weiss J, Wallin E, Axmon A, Jonsson BA, Akesson H, Janak K, Hagmar L, Bergman A. Hydroxy-PCBs, PBDEs, and
HBCDDs in serum from an elderly population of Swedish fishermen's wives and associations with bone density.
Environ Sci Technol. 2006;40(20):6282-9.

Weiss J, Meijer L, Sauer P, Linderholm L, Athanassiadis I, Bergman, A.. PBDE and HBCDD levels in blood from
Dutch mothers and infants- Analysis of a DutchGroningen Infant Cohort. Organohalogen Compd 2004;66: 2677-2682.

WIL. (WIL Research Laboratories). A 90-day oral (gavage) toxicity study of HBCD in rats. WIL-186012, pp 1527.
WIL Research Laboratories, Inc, Ashland, Ohio, USA. Author: Chengelis CP. 2001.

Wildlife International (Wildlife International, Ltd, Easton, Maryland, USA). Hexabromocyclododecane (HBCD):
Closed bottle test. 439E-102. 1996. Authors: Schaefer E. and Haberlein D.

Wildlife International (Wildlife International, Ltd, Easton, Maryland, USA). Hexabromocyclododecane (HBCD): a 48-
hour flow-through acute toxicity test with the cladocercan (Daphnia magna). Project Number: 439A-102. Wildlife.
Authors: Graves W, Swigert J. 1997

Wildlife International (Wildlife International, Ltd, Easton, Maryland, USA). Hexabromocyclododecane (HBCD): A
flow-through life-cycle toxicity test with the cladoceran (Daphnia magna). Final report. Authors: Drottar KR and
Krueger HO. 1998; 439A-108, 78 pp.

45



UNEP/POPS/POPRC.6/13/Add.2

Wildlife International (Wildlife International, Ltd, Easton, Maryland, USA). Hexabromocyclododecane (HBCD): A
flow-through bioconcentration test with the rainbow trout (Oncorhynchus mykiss). Report 439A-108, 1-78. Authors:
Drottar KR and Krueger HO. 2000.

Wildlife International (Wildlife International, Ltd, Easton, Maryland, USA). Hexabromocyclododecane (HBCD): A
toxicity test to determine the effects of the test substance on seedling emergence of six species of plants. Final report.
2002; 126 pp. Authors: Porch JR, Kendall TZ and Krueger HO.

Wildlife International (Wildlife International, Ltd, Easton, Maryland, USA). Hexabromocyclododecane (HBCD): A 72-
hour toxicity test with the marine diatom (Skeletonema costatum), Final report. 2004a; Authors: Desjardins D,
MacGregor JA and Krueger HO. 66 pp.

Wildlife International (Wildlife International, Ltd, Easton, Maryland, USA). Determination of water solubility of
hexabromocyclododecane (HBCD) using a generator column method. 2004b; Authors: MacGregor JA and Nixon WB.

pp 52.
Wildlife International (Wildlife International, Ltd, Easton, Maryland, USA). Hexabromocyclododecane (HBCD): A 72-

hour toxicity test with the marine diatom (Skeletonema costatum) using generator column saturated media. Chapter 2.
Final report. 2005; Authors: Desjardins D, MacGregor JA and Krueger HO. 19 pp.

de Wit CA, Herzke D, Vorkamp K. Brominated flame retardants in the Arctic environment - trends and new candidates.
Sci Total Environ. 2009. PubMed PMID: 19815253.

de Wit CA, Alaee M, Muir DC. Levels and trends of brominated flame retardants in the Arctic. Chemosphere.
2006;64(2):209-33.

WSKOWWIN Water Solubility for Organic Compounds Program for Microsoft Windows [Estimation Model]. Version
1.41. Washington (DC): U.S. Environmental Protection Agency, Office of Pollution Prevention and Toxics; Syracuse
(NY): Syracuse Research Corporation. 2000. Available from: www.epa.gov/oppt/exposure/pubs/episuite.htm

Xian Q, Ramu K, Isobe T, Sudaryanto A, Liu X, Gao Z, Takahashi S, Yu H, Tanabe S. Levels and body distribution of
polybrominated diphenyl ethers (PBDEs) and hexabromocyclododecanes (HBCDs) in freshwater fishes from the
Yangtze River, China. Chemosphere 2008;71: 268-276.

Xiao,H., Hung, H., Shen,L., Wania,F., Sverko,E., Su,Y. et al. The atmospheric concentrations of brominated flame
retardants at extreme remote locations: The Canadian high Arctic and the Tibetan Plateau. Conference paper. Abstract.
Fifth International Symposium on Brominated Flame retardants [BFR 2010]. 2010. Kyoto, Japan. 7—10 April 2010.

Yamada-Okabe T, Sakai H, Kashima Y, Yamada-Okabe H. Modulation at a cellular level of the thyroid hormone
receptor-mediated gene expression by 1,2,5,6,9,10-hexabromocyclododecane (HBCD), 4,4'-diiodobiphenyl (DIB),
andnitrofen (NIP). Toxicol Lett. 2005;155(1):127-33.

Yu Z, Peng P, Sheng G, Fu J. Determination of hexabromocyclododecane diastereoisomers in air and soil by liquid
chromatography-electrospray tandem mass spectrometry. J Chromatogr A 2008:1190: 74-79.

Zegers BN, Mets A, Van Bommel R, Minkenberg C, Hamers T, Kamstra JH, Pierce GJ, Boon JP. Levels of
hexabromocyclododecane in harbor porpoises and commondolphins from western European seas, with evidence for
stereoisomer-specific biotransformation by cytochrome P450. Environ Sci Technol. 2005;39(7):2095-100.

Zhang X, Yang F, Luo C, Wen S, Zhang X, Xu Y. Bioaccumulative characteristics of hexabromocyclododecanes in
freshwater species from an electronic waste recycling area in China. Chemosphere. 2009;76(11):1572-8.

Zhang X, Yang F, Zhang X, Xu 'Y, Liao T, Song S, Wang J. Induction of hepatic enzymes and oxidative stress in
Chinese rare minnow (Gobiocypris rarus) exposed to waterborne hexabromocyclododecane (HBCDD). Aquat Toxicol.
2008;86(1):4-11.

Zhang X, Yang F, Xu C, Liu W, Wen S, Xu Y. Cytotoxicity evaluation of three pairs of hexabromocyclododecane
(HBCD) enantiomers on Hep G2 cell. Toxicol In Vitro. 2008;22(6):1520-7.

46



UNEP/POPS/POPRC.6/13/Add.2

EZSHRN
LR 7 i o B 5 | PR Sk

Albemarle Corporation. [UCLID. Data set 201-15946; 2005 (http://www.epa.gov/hpv/pubs/summaries/cyclodod/
c13459rr.pdf).

Aniagu SO, Williams TD, Chipman JK. Changes in gene expression and assessment of DNA methylation in primary
human hepatocytes and HepG2 cells exposed to the environmental contaminants-Hexabromocyclododecane and 17-
beta oestradiol. Toxicology. 2009;256(3):143-51.

Aniagu SO, Williams TD, Allen Y, Katsiadaki I, Chipman JK. Global genomic methylation levels in the liver and
gonads of the three-spine stickleback (Gasterosteus aculeatus) after exposure to hexabromocyclododecane and 17-beta
oestradiol. Environ Int. 2008;34(3):310-7.

Asplund L, Bignert A, Nylund K. Comparison of spatial and temporal trends of methoxylated PBDEs, PBDEs, and
hexabromocyclododecane in herring along the Swedish coast. Organohalogen Compd 2004:66: 3988-3993.

BASF. Hexabromocyclododecane: 28-day feeding trials with rats. BASF (not published). Authors: Zeller H and Kirsch
P. 19609.

BASEF. Cytogenetic study in vivo with hexabromocyclododecane in the mouse micronucleus test after two
intraperitoneal administrations. Report. Experimental toxicology and ecology, BASF, Germany. Project no
26M0100/004018; 2000.

Birnbaum, L.S., Staskal, D.F.Brominated flame retardants: cause for concern? Environ Health Perspect. 2004, 112, 9—
17.

Brent GA, Larsen PR, Davies TF. Hypothyroidism and thyroiditis. In: Kronenberg: HM, Shlomo M, Polonsky KR,
Larsen PR, eds. Williams Textbook of Endocrinology. 11th ed. Saunders Elsevier, Philadelphia, 2008: Chapter 12.

Bustnes JO, Yoccoz NG, Bangjord G, Polder A, Skaare JU. Temporal trends (1986-2004) of organochlorines and
brominated flame retardants in tawny owl eggs from northern Europe. Environ Sci Technol 2007;41: 8491-8497.

Bytingsvik J, Gaustad H, Pettersvik Salmer M, Soermo EG, Baek K, Féreid S, Ruus A, Utne Skaare J, Munro Jenssen
B. 2004. Spatial and temporal trends of BFRs in Atlantic cod and Polar cod in the North-East Atlantic. Organohalogen
Compd 66: 3918-3922.

Canton RF, Peijnenburg AA, Hoogenboom RL, Piersma AH, van der Ven LT, van den Berg M, Heneweer M. Subacute
effects of hexabromocyclododecane (HBCD) on hepatic gene expression profiles in rats. Toxicol Appl Pharmacol.
2008 ;231(2):267-72.

Carpenter DO. Environmental contaminants as risk factors for developing diabetes. Rev Environ Health.
2008;23(1):59-74.

Cataléd A. Lipid peroxidation of membrane phospholipids generates hydroxy-alkenals and oxidized phospholipids active
in Environmental physiological and/or pathological conditions. Chem Phys Lipids. 2009;157(1):1-11.

Darnerud PO. Toxic effects of brominated flame retardants in man and in wildlife. Environ Int. 2003 Sep;29(6):841-53.
Review.

D’Silva K, Fernandes A, Rose M. 2004. Brominated organic micropollutants — igniting the flame retardant issue. Crit
Rev Env Sci Technol 34: 141-207.

Eljarrat E, de la Cal A, Raldua D, Duran C, Barcelo D. Brominated flame retardants in Alburnus alburnus from Cinca
River basin (Spain). Environ Pollut 2005;133: 501-508.

Eljarrat E, de la Cal A, Raldua D, Duran C, Barcelo D.Occurrence and bioavailability of polybrominated diphenyl
ethers and hexabromocyclododecane in sediment and fish from the Cinca River, a tributary of the Ebro River (Spain).
Environ Sci Technol 2004;38(9): 2603-2608.

EQC. Equilibrium Criterion Model. Version 2.02. Peterborough (ON): Trent University, Canadian Environmental
Modelling Centre. 2003. Available from: http://www.trentu.ca/academic/aminss/envmodel/models/EQC2.html

Evenset A, Christensen GN, Carroll J, Zaborska A, Berger U, Herzke D, Gregor D. Historical trends in persistent
organic pollutants and metals recorded in sediment from Lake Ellasjeen, Bjernoya, Norwegian Arctic. Environ Pollut
2007;146: 196-205.

Feinberg AP, Tycko B. The history of cancer epigenetics. Nat. Rev. Cancer 2004;4:143-153.

47



UNEP/POPS/POPRC.6/13/Add.2

Fernie KJ, Shutt JL, Letcher RJ, Ritchie 1J, Bird DM. Environmentally relevant concentrations of DE-71 and HBCD
alter eggshell thickness and reproductive success of American kestrels. Environ Sci Technol. 2009;43(6):2124-30.

Franco R, Schoneveld O, Georgakilas AG, Panayiotidis MI. Oxidative stress, DNA methylation and carcinogenesis.
Cancer Lett. 2008;266(1):6-11.

Gauthier LT, Hebert CE, Weseloh DVC, Trudeau S, Letcher RJ. Current-use and emerging brominated and chlorinated
flame retardant contaminants in the eggs of herring gulls (Larus argentatus) from colonial Great Lakes populations.
Poster. 8™ Annual Workshop on Brominated Flame Retardants in the Environment, June 27-29, Toronto, Canada. 2006.

Gauthier LT, Hebert CE, Weseloh DVC, Letcher RJ. Current-use flame retardants in the eggs of herring gulls (Larus
argentatus) from the Laurentian Great Lakes. Environ Sci Technol 2007;41: 4561-4567.

Gebbink WA, Sonne C, Dietz R, Kirkegaard M, Born EW, Muir DCG, Letcher RJ. 2008. Target tissue selectivity and
burdens of diverse classes of brominated and chlorinated contaminants in polar bears (Ursus maritimus) from East
Greenland. Environ Sci Technol 2008; 42: 752-759.

Gee JR, Moser VC. Acute postnatal exposure to brominated diphenylether 47 delays neuromotor ontogeny and alters
motor activity in mice. Neurotoxicol Teratol. 2008;30(2):79-87.

Gerecke AC, Kohler M, Zennegg M, Schmid P, Heeb NV. Detection of a-isomer dominated HBCD
(hexabromocyclododecane) in Swiss fish at levels comparable to PBDEs (polybrominated diphenyl ethers).
Organohalogen Compd 2003; 61: 155-158.

Germer S, Piersma AH, van der Ven L, Kamyschnikow A, Fery Y, Schmitz HJ, Schrenk D. Subacute effects of the
brominated flame retardants hexabromocyclododecane and tetrabromobisphenol A on hepatic cytochrome P450levels
in rats. Toxicology. 2006;218(2-3):229-36.

Guerra P, Elijarrat E, Barcel6 D. Enantiomeric specific determination of hexabromocyclododecane by liquid
chromatography-quadrupole linear ion trap mass spectrometry in sediment samples. J Chromatogr A 2008b;1203: 81-
87.

Helleday T, Tuominen K-L, Bergman A and Jenssen D. Brominated flame retardants induce intragenic recombination
in mammalian cells. Mutat Res 1999; 439: 137-147.

HENRYWIN. Henry’s Law Constant Program for Microsoft Windows Estimation Model, Version 3.10. Washington
(DC): U.S. Environmental Protection Agency, Office of Pollution Prevention and Toxics; Syracuse (NY): Syracuse
Research Corporation. 2000. Available from: www.epa.gov/oppt/exposure/pubs/episuite.htm

Hinkson NC, Whalen MM. Hexabromocyclododecane decreases the lytic function and ATP levels of human natural
killer cells. J Appl Toxicol. 2009;29(8):656-661.

Hites RA, Hoh E. Brominated flame retardants in the atmosphere of the U.S. Presentation at the Seventh Annual
Workshop on Brominated Flame Retardants (BFR) in the Environment, June 13-14, Gaithersburg, MD. 2005, 37 pp.

HSDB (Hazardous Substances Data Bank [database on the Internet). Bethesda (MD): National Library of Medicine
(US). 1983-. Available from: http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB

HYDROWIN. Hydrolysis Rates Program for Microsoft Windows Estimation Model, Version 1.67. Washington (DC):
U.S. Environmental Protection Agency, Office of Pollution Prevention and Toxics; Syracuse (NY): Syracuse Research
Corporation. 2000. Available from: www.epa.gov/oppt/exposure/pubs/episuite.htm

Ismail N, Gewurtz SB, Pleskach K, Whittle DM, Helm PA, Marvin CH, Tomy GT. Brominated and chlorinated flame
retardants in Lake Ontario, Canada, lake trout (Salvelinus namaycush) between 1979 and 2004 and possible influences
of food web changes. Environ Toxicol Chem 2009; 28(5): 910-920.

Jaspers V, Covaci A, Maervoet J, Dauwe T, Voorspoels S, Schepens P, Eens M. 2005. Brominated flame retardants and
organochlorine pollutants in eggs of little owls (Athene noctua) from Belgium. Environ Pollut 136: 81-88.

Johansson A, Sellstrom U, Lindberg P, Bignert A, de Wit CA. Polybrominated diphenyl ether congener patterns,
hexabromocyclododecane, and brominated biphenyl 153 in eggs of peregrine falcons (Falco peregrinus) breeding in
Sweden. Environ Toxicol Chem 2009;28(1): 9-17.

Jones OA, Maguire ML, Griffin JL. Environmental pollution and diabetes: a neglected association. Lancet. 2008
26;371(9609):287-8.

Kemmlein S, Hahn O, Jann O. 2003. Emissions of organophosphate and brominated flame retardants from selected
consumer products and building materials. Atmos Environ 2003;37: 5485-5493.

Kezele P, Skinner MK. Regulation of ovarian primordial follicle assembly and development by estrogen and
progesterone: endocrine model of follicle assembly. Endocrinology. 2003;144(8):3329-37.

48



UNEP/POPS/POPRC.6/13/Add.2

Kierkegaard A, Sellstrdom U, Bignert A, Olsson M, Asplund L, Jansson B, de Wit C. Temporal trends of a
polybrominated diphenyl ether (PBDE), a methoxylated PBDE, and hexabromocyclododecane (HBCD) in Swedish
biota. Organohalogen Compd 1999;40: 367-370.

Kim WR, Park OH, Choi S, Choi SY, Park SK, Lee KJ, Rhyu 1J, Kim H, Lee YK, Kim HT, Oppenheim RW, Sun W.
The maintenance of specific aspects of neuronal function and behavior is dependent on programmed cell death of adult-
generated neurons in the dentate gyrus. Eur J Neurosci. 2009;29(7):1408-21. E

Kohler M, Bogdal C, Zennegg M, Schmid P, Gerecke AC, Heeb NV, Sturm M, Zwyssig A, Kohler H, Hartmann PC,
Giger W, Scheringer M, Hungerbiihler K. Temporal trends of the brominated flame retardants decaBDE, X tri-hepta
BDEs and HBCDs in Swiss lake sediments. Poster. 17" Annual SETAC Meeting, May 20-24, Porto, PT. 2007.

KOWWIN. Octanol-Water Partition Coefficient Program for Microsoft Windows [Estimation Model]. Version 1.67.
Washington (DC): U.S. Environmental Protection Agency, Office of Pollution Prevention and Toxics; Syracuse (NY):
Syracuse Research Corporation. 2000. Available from: www.epa.gov/oppt/exposure/pubs/episuite.htm

Kunisue T, Takayanagi N, Isobe T, Takahashi S, Nakatsu S, Tsubota T, Okumoto K, Bushisue S, Tanabe S. Regional
trend and tissue distribution of brominated flame retardants and persistent organochlorines in raccoon dogs
(Nyctereutes procyonoides) from Japan. Environ Sci Technol 2008;42: 685-691.

Larsen R, Davis E, Peck A, Liebert D, Richardson K. Hexabromocyclododecane in Chesapeake Bay fish.
Poster.Seventh Annual Workshop on Brominated Flame Retardants (BFRs) in the Environment, June 13-14,
Gaithersberg, MD, USA, 2005.

Law RJ, Bersuder P, Barry J, Wilford BH, Allchin CR, Jepson PD. A significant downturn in levels of
hexabromocyclododecane in the blubber of harbour porpoises (Phocoena phocoena) stranded or bycaught in the UK: an
update to 2006. Environ Sci Technol 2008;42: 9104-9109.

Lee DH, Lee IK, Song KE, Steffes M, Toscano W, Baker BA, et al. A strong dose—response relation between serum
concentrations of persistent organic pollutants and diabetes: results from the National Health and Examination Survey.
Diabetes Care 2006;29:1638-44.

Lee DH, Steffes M, Jacobs DR. Positive associations of serum concentration of polychlorinated biphenyls or
organochlorine pesticides with self-reported arthritis, especially theumatoid type, in women. Environ Health Perspect.
2007;115(6):883-8.

van Leeuwen S, Traag W, de Boer J. 2004. Monitoring of brominated flame retardants, dioxins, PCBs and other

organohalogen compounds in fish from The Netherlands. Organohalogen Compd 2004;66: 1764-1769.

Lema SC, Nevitt GA. Evidence that thyroid hormone induces olfactory cellular proliferation in salmon during a
sensitive period for imprinting. J Exp Biol. 2004;207(Pt 19):3317-27.

Lindberg P, Odsjo T. Mercury levels in feathers of peregrine falcon Falco peregrinus compared with total mercury
content in some of its prey species. Environ Pollut (Series B) 1983;5: 297-318

Litton Bionetics Inc., Kensington, Md. Mutagenicity Evaluation of 421-32B: Final Report. LBI Project No. 2547.
Sponsored by Ciba-Geigy Corp., Ardley, New York. EPA/ OTS Doc #86-900000256. Author: Brusick, D. 1976.

Lowe SW, Lin AW. Apoptosis in cancer. Carcinogenesis. 2000;21(3):485-95.

Lundstedt-Enkel K, Asplund L, Nylund K, Bignert A, Tysklind M, Olsson M, Orberg J. Multivariate data analysis of
organochlorines and brominated flame retardants in Baltic Sea guillemot (Uria aalge) egg and muscle. Chemosphere.
2006;65(9):1591-9.

Manchester (UK) Report 10531-009-420/PAH-2. Environmental assessment of a European flame retardant coating
manufacturing facility (formulator/compounder). Authors: Dames, Moore. 2000a.

Manchester (UK):. Report 10531-009-420/PAH-1. Environmental assessment of a HBCD European manufacturing
plant. Authors: Dames, Moore. 2000a.

Marsh G, Athanasiadou M, Bergman Z\, Athanassiadis I, Endo T, Haraguchi K. Identification of a novel
dimethoxylated polybrominated biphenyl bioaccumulating in marine mammals. Organohalogen Compd 2004;66: 3823-
3829.

Marvin CH, Tomy GT, Alace M, Maclnnis G. Distribution of hexabromocyclododecane in Detroit River suspended
sediments. Abstract. The Third International Workshop on Brominated Flame Retardants, June 6-9, Toronto, Canada.
2004; 137-140.

Marvin CH, Tomy GT, Alaee M, Maclnnis G. Distribution of hexabromocyclododecane in Detroit River suspended
sediments. Chemosphere 2006;64: 268-275.

49



UNEP/POPS/POPRC.6/13/Add.2

McKinney MA, Cesh LS, Elliott JE, Williams TD, Garcelon DK, Letcher RJ. Brominated flame retardants and
halogenated phenolic compounds in North American West Coast bald eaglet (Haliaeetus leucocephalus) plasma.
Environ Sci Technol 2006;40: 6275-6281.

Microbiological associates, Inc. Rockeville, MD. Chromosome aberrations in human peripheral blood lymphocytes.
Study no G96A061.342 sponsored by Chemical Manufacturers Association, Arlington, Virginia, USA; 1996. Authors:
Gudi R, Scadly EH.

Morris AD, Muir DCG, Teixeira C., Epp,J., Sturman S, Solomon KR. Bioaccumulation and distribution of brominated
flame retardants and current-use pesticides in an Arctic marine food-web. Abstract. Proceedings of Society of
Environmental Toxicology and Chemistry. 28th Annual Meeting, Milwaukee, Wisconsin. 2007.

Miiller MJ, Seitz HJ. Thyroid hormone action on interdediary metabolism. Part II: Lipid metabolism in hypo- and
hyperthyroidism. Klin. Wochenschr. 2006, 62, 49-55

Murvoll KM, Skaare JU, Anderssen E, Jenssen BM. Exposure and effects of persistent organic pollutants in European
shag (Phalacrocorax aristotelis) hatchlings from the coast of Norway. Environ Toxicol Chem 2006a;25(1): 190-198.

Murvoll KM, Skaare JU, Moe B, Anderssen E, Jenssen BM. Spatial trends and associated biological responses of
organochlorines and brominated flame retardants in hatchlings of North Atlantic kittiwakes (Rissa tridactyla). Environ
Toxicol Chem 2006b;25(6): 1648-1656.

Norstrom RJ, Simon M, Moisey J, Wakeford B, Weseloh DVC. Geographical distribution (2000) and temporal trends
(1981-2000) of brominated diphenyl ethers in Great Lakes herring gull eggs. Environ Sci Technol 2002;36: 4783-4789.

OECD (Organization for Economic Co-operation and Development). Emission scenario document on plastics additives
[Internet]. Paris (FR): OECD, Environment Directorate. 2004a.
Availablefrom :http://www.olis.oecd.org/0lOKis/2004doc.nsf/Link To/NT0000451A/$FILE/JIT00166678.PDF.

OECD (Organization for Economic Co-operation and Development). Manual for investigation of HPV chemicals. Paris
(FR): OECD Secretariat. April 2003. Available from:
http://www.oecd.org/document/710,2340.en_2649 34379 1947463 1 1 1_1.00.html.

Organization for Economic Co-operation and Development (OECD). Guidelines for the testing of chemicals. Guideline
307. Aerobic and anaerobic transformation in soil. Paris (FR): OECD, Environment Directorate. 2002. 17 pp.

Parker RM. Testing for reproductive toxicity: In: Hood Rd, Editor. Developmental and reproductive toxicology. 2"
edition. CRC Press, Taylor&Francis group, Boca Ration, USA; 2006;435-487.

PCKocWIN. Organic Carbon Partition Coefficient Program for Windows Estimation Model, 2000. Version 1.66.
Washington (DC): U.S. Environmental Protection Agency, Office of Pollution Prevention and Toxics; Syracuse (NY):
Syracuse Research Corporation, USA. Available from: www.epa.gov/oppt/exposure/pubs/episuite.htm

Peters RJB, Beeltje H, van Delft RJ. Xeno-estrogenic compounds in precipitation. J Environ Monit 2008;10: 760-769.

Pritchard M, Fournel-Gigleux S, MacKanezie P, Magdalou J. A recombinant Phenobarbital-inducible rat liver
UDPglucuronosyltransferase (UDP-glucuronosyltransferase 2B1) stably expressed in V79 cells catalyzes the
glucuronidation of morphine, phenols and carboxylic acids. Mol. Pharmacol. 1994 ;45: 42-50.

PWGSC-INAC-NCP. Northern Contaminants Program (NCP) Report II Sources of Occurrence, Trends and Pathways
in the Physical Environment. QS-8525-002-EE-A1 2003. Available at http://www.ainc-
inac.c.ca/nth/ct/ncp/pubs.phy/phy-eng.asp

Ramu K, Kajiwara N, Isobe T, Takahashi S, Kim EY, Min BY, We SU, Tanabe S. Spatial distribution and
accumulation of brominated flame retardants, polychlorinated biphenyls and organochlorine pesticides in blue mussels
(Mytilus edulis) from coastal waters of Korea. Environ Pollut 2007;148: 562-569.

Rawn DFK, Sadler A, Lau BY, Ryan JJ. Hexabromocyclododecane (HBCD) in egg yolks from market bound

Canadian chicken eggs, Organohalogen Compounds 2009;71: 1257 — 1261

RIVM (The Netherlands Insitute for Fisheries Research). HBCD and TBBP-A in sewage sludge, sediments and biota,
including interlaboratory study. Report No. C033/02. Authors: de Boer J, Allchin C, Zegers B, Boon JP, Brandsma SH,
Morris S, Kruijt AW, van der Veen I, van Hesselingen JM, Haftka JJH. 2002

RIVM (The Netherlands Insitute for Fisheries Research). Dietary intake of brominated flame retardants by the Ducth
population. RIVM report 310305001/2003. Authors: de Winter-Sorkina R, Bakker MI, van Donkersgoed G, van
Klaveren JD.

50



UNEP/POPS/POPRC.6/13/Add.2

Roos A, Nylund K, Haggberg L, Asplund L, Bergman A, Olsson M. Brominated flame retardants (BFR) in young grey
seal males (Halicoerus grypus) from the Baltic Sea. Abstract from The Second International Workshop on Brominated
Flame Retardants, May 14-16, Stockholm, Sweden. 2001; 337-341.

Ronisz D, Finne EF, Karlsson H, Forlin L. Effects of the brominated flame retardants hexabromocyclododecane
(HBCDD), and tetrabromobisphenol A (TBBPA), on hepatic enzymes and other biomarkers in juvenile rainbow trout
and feral eelpout. Aquat Toxicol. 2004;69(3):229-45.

Ryan, JJ, Wainman BC, Schecter A, Moisey J, Kosarac I and Sun WF .Trends of the brominated flame retardants,
PBDEs and HBCD, in human milks from North America.Organohalogen Compd., 2006;68, 778—781.

Schlabach M, Fjeld E, Borgen AR. Brominated flame retardants in Drammens River and the Drammensfjord, Norway.
Abstract, The Third International Workshop on Brominated Flame Retardants, June 6-9, Toronto, Canada. 2004a;
3779-3785.

Schlabach M, Fjeld E, Gundersen H, Mariussen E, Kjellberg G, Breivik E. 2004b. Pollution of Lake Mjgsa by
brominated flame retardants. Organohalogen Compd 2004b; 66: 3779-3785.

Scottolini AG, Bhagavan NV, Oshiro TH, Abe SY. Serum high-density lipoprotein cholesterol concentrations in hypo-
and hyperthyroidism. Clin Chem. 1980;26(5):584-7.

Sellstrom U, Bignert A, Kierkegaard A, Hiaggberg L, de Wit CA, Olsson M, Jansson B. Temporal trend studies on
tetra- and pentabrominated diphenyl ethers and hexabromocyclododecane in guillemot egg from the Baltic Sea. Environ
Sci Technol 2003;37: 5496-5501.

Seth R, Mackay D, Muncke J.. Estimating the organic carbon partition coefficient and its variability for hydrophobic
chemicals. Environ Sci Technol 1999;33: 2390-2394.

Smolarz K, Berger A. Long-term toxicity of hexabromocyclododecane (HBCDD) to the benthic clam Macoma balthica
(L.) from the Baltic Sea. Aquat Toxicol. 2009;95 (3):239-47.

Svobodova P M.Z. 2006. Brominated flame retardants in the environment: their sources and effects (a review). Acta
Vet. Brno 2006; 75: 587-599.

Swedish Environmental Protection Agency (Swedish EPA). Organic environmental pollutants in breast milk from
Gothenburg, Sweden, 2001. Report 219 0108. Authors: Aune M, Barregard L, Claesson A, Darnerud PO. 2002, 10 pp.

Swedish Environmental Protection Agency (Swedish EPA). Persistent organic pollutants (POP) in breast milk from
primiparae women in Uppsala County, Sweden, 2002-2003. Livsmedelsverket, Uppsala, Sweden. Report 2150210 .
Authors: Lignell S, Darnerud PO, Aune M, Toérnkvist A. 2003, 9 pp.

Swedish Environmental Protection Agency (Swedish EPA). Exponering for organiska miljokontaminanter via
livsmedel. Livsmedelsverket, Uppsala, Sweden. Report 26. Authors: Lind Y, Darnerud PO, Aune M,Becker W. 2002;
103 pp.

Sweeting, RM, Eales, GJ. Thyroxine 5"-monodeiodinase activity in microsomes from isolated hepatocytes of rainbow
trout; effects of growth hormones and 3,5,3'triiodo-L-thyronine. Gen. Comp. Endocrinol. 1992;88: 169—177.

TNO. Hazardous chemicals in precipitation. TNO Environment, energy ad Process Innovation. TNO Report R2003/198,
1-50. Netherlands, Netherlands Organization for Applied Scientific Research. 2003. Author: Peters RJB.

TNO. Man-made chemicals in human blood. TNO ReportR2004/493. http://eu.greenpeace.org/downloads/chem/Blood-
chemical-footprints.pdf (2004). Author: Peters, RJB.

Verreault J, Gabrielsen GW, Chu S, Muir DCG, Andersen M, Hamaed A, Letcher RJ. Flame retardants and
methoxylated and hydroxylated polybrominated diphenyl ethers in two Norwegian Arctic top predators: glaucous gulls
and polar bears. Environ Sci Technol 2005;39(16): 6021-6028.

Verreault J, Gebbink WA, Gauthier LT, Gabrielsen GW, Letcher RJ. Brominated flame retardants in glaucous gulls
from the Norwegian Arctic: more than just an issue of polybrominated diphenyl ethers. Environ Sci Technol
2007a.;41(14): 4925-4931.

Verslycke TA, Vethaak AD, Arijs K, Janssen CR. Flame retardants, surfactants and organotins in sediment and mysid
shrimp of the Scheldt estuary (The Netherlands). Environ Pollut 2005;136: 19-31.

Viberg H, Fredriksson A, Eriksson P. Neonatal exposure to polybrominated diphenyl ether (PBDE 153) disrupts
spontaneous behaviour, impairs learning and memory, and decreases hippocampal cholinergic receptors in adult mice.
Toxicol Appl Pharmacol. 2003;192(2):95-106.

51



UNEP/POPS/POPRC.6/13/Add.2

Watanabe W, Shimizu T, Sawamura R, Hino A, Konno K, Hirose A, Kurokawa M. Effects of tetrabromobisphenol A, a
brominated flame retardant, on the immune response to respiratory syncytial virus infection in mice. Int
Immunopharmacol. 2010;10(4):393-7.

WIL (WIL Research Laboratories, Inc, Ashland, Ohio). A 28-day repeated dose oral toxicity study of HBCD in rats.
USA.1997; Author: Chengelis CP. 925 pp.

WSKOWWIN. Water Solubility for Organic Compounds Program for Microsoft Windows [Estimation Model].
Version 1.41. Washington (DC): U.S. Environmental Protection Agency, Office of Pollution Prevention and Toxics;
Syracuse (NY): Syracuse Research Corporation. 2000. Available from: www.epa.gov/oppt/exposure/pubs/episuite.htm

WWEF-UK (World Wildlife Fund, United Kingdom). National Biomonitoring Survey 2003, Thomson GO, Hodson S,
Jones KC. Appendix 3: Lancaster University Analytica report, November 2003

WWEF (World Wildlife Fund). Detox Campaign. Chemical check-up: An analysis of chemicals in the blood of members
of European Parliament, April 2004;52-91. http://www.wwf.dk/db/files/checkupmain_3.pdf.

Zennegg M, Kohler M, Gerecke AC, Schmid P. Polybrominated diphenyl ethers in whitefish from Swiss lakes and
farmed rainbow trout. Chemosphere 2003;51: 545-553.

Zennegg M, Bréandli RC, Kupper T, Bucheli TD, Gujer E, Schmid P, Stadelmann FX, Tarradellas J. PCDD/Fs, PCBs,
PBDEs, TBBPA and HBCD in compost and digestate. Abstract. Dioxin 2005, August 21-26, Toronto, Canada. p. 1040-
1043.

Ziegler E, Anderson B, Haworth S, Lawlor T, Mortelmans K, Speck W. Salmonella mutagenicity tests III. Results from
the testing of 255 chemicals. Environ Mol Mutagen 1987;9(suppl. 9):1-10.

Zitko V. Expanded polystyrene as a source of contaminants. Marine Pollution Bulletin 1993;26: 584-585.

52



