SEEH4
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BT~ B D ORBEEES
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g%gg GAS No. MEAH o HIEHER H
25637-98-4 . . ooy AL ‘
8-2254 |5 04 ce g [12568.10 AEFYTaELIRRTHS RS ALY 1




SRR EME~LN T B IE N OER

AR 25637-99-4
B , | CAS No. 3194-55-6
HERHE | B A CIE SRS bR, S EEMEICHEY T D & R é:}bf.ﬁb\
2 1,2,5,6,9,10-~%YFoE 7o FFh
{[res
Br - Br
Jitpes IR Y AT L FOERALL iR OB : *
XFRE 204E 3 B 26 ABRME (WP MAFSSReRRES TSR NEESEE -
bl JRABEEHA ‘
ST FEoy it
B | AR :
[WIL Research Laboratones WIL-186012 “A 90-day oral (gavage) toxicity study of HBCD in rats”
(2001) .
90 A M B 55T | e N5 Yl =—> W Crli:CDEDIGSBR 5 v h
FE®RE | i ERELG ey MER) ' e
BE | 3 AE(100, 300, 1000 mg/kg/day)
| BT 10005 : /16
NOEL NOEL : <100 mg/kg/day  [3R4EE T NOAEL : 1000 mg/kg/day]
HEEARYL | AL FIORARALD T 100 L1 [13w] TP T : 100051100 B L 2 [13w],
T4 ) : 100 2L - [13w]-100 LL |- R[13w])
HtERERF T - 100 2L AR AR T ¢ 100090)
R ERGTF T : 100 BLEA L FSLRET ¢ 100051
AR ROET ROIT — ATkiaZehall « 100 Ll a-300 £L = 9)
fllowEPt | Mg b E A (GIb T 300 Ll 913wl
. y-GTP T : 1000 £[{3w-13w]-1000 7 [13w])
FLikS AT ROTT — D EEROETHIIRM R & 10008,
, AR — ?!EHEW‘EEIH@J]E;‘Q 300 LL 7 Q)
ElEH | BERL '
BEASMEEF LSBT ARG R ‘
Ema M, Fujii S, Hirata-Koizumi M, Matsumoto M. Two-generation reproductive toxicity study of
the flame retardant hexabromocyclododecane in rats., Reprod Toxicol. 2008 Apr;25(3):335-51. ‘
Epub 2007 Dec 28 : :
;_ﬁ J%‘g%ﬁ Y3 | REHES  Cl:CDED)Z v b
mgrrge [ |99.69%
Exh | AR 3 & 5HE(150, 1500, 15000 ppm )
7308k ] [[FO] 57:10.2, 101, 1008 mg/kg, [FO] £:14.0, 141, 1368 mg/kg, [F1] 77:11.4,
115,1142 mg/kg, [F1] 2:14.3, 138, 1363 mg/kg)
ET [ —NTEHFE] 16500 [F1] & : 1724, 15000 [FO] o : 1/24 ({afE)
(B dsET] 1500 [F1] & : 1/24, 15000 [FO] & : 1/24, 15000 [F0]
: 2224 (R 14 : ThHaER)
NOAEL | 150 ppm (10.2 mg/kg #H34)
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HEEARAL

#®

BN RS AL
g4 k2 (TP T «glb T : 1500 L4k [F0] &7 - 15000 [¥1] & - 15000]| -
- [Fo] &)

- F1] )

REITHT D Bt -

TN &k, BHEER L ILHR Lid -7,

i FEE (TSHT @ 1600 2 |- [FO* - F1 §)
oA E (FFT ;1500 £l [FO] &+ 15000 [F1] & « 15000 [FO - F1]

2) ‘
tEX @A (FF T - 1500 ik [FO] o+ 15000 [F1] & - 15000 [FO - F1]

)
%ﬂﬁ%lﬂ’ﬂ'% (R R IR—iERa /Y, - 1500 JAJ: [FO] c? 1500 £\ [FO -

F1 RihSppas )« 1500 LY L
k@R (F 1 - 1500 BLE [F1) &#*9) ,

FA%IEE (F 1 1500 LI [F1- F2] & - 1500 £ 1= [F1] § - 15000 [F2]
2y

TREFESCH 1mwm®FMMNSHL%d%m&ﬁﬁ%%K&&ﬁo

LD [ B ET B

IREzE D

& | : 15000 [F1] &9

#EE { : 15000 [F1] o8

ke B (T4] : 15000 [FO] 9, FSH? : 15000 [FO] 9)
ExSEE (FIRERT : 15000 [FO - F1] &19)

fAES (FHRERT : 15000 [FO - F1] &'+ 15000 [F1] )

448 5-21 B DRET-FAESRT - 15000 [F2]
A#% 40 21 RAEFRE] 15000 [F2]
i | : 15000 [F1 - F2] & - 15000 [F2] 2

BoEE
He4R:

Dhrmse, IS 2 dE, DIMRG =B8R, “"nﬁﬁukiﬁl\ﬁnuf&ﬂﬁ%& EOZw b Lioﬁ'éﬂl"ﬁ
T BT B RS (35 745) Hexabromocyclododecane o> ja{7 244", J5MAIEEN 29, 981-986

(1985)]

Tl B R
Wistar 79 M0.01, 0.1, 1%{(jRA#-5)) #iF 0~20 EJ ﬂ’ﬁrﬁﬁzt‘: L (HBCD RitrREY)

(GaiETE 2 LT 0.13, 1.28, 12.0 g/kg #82Y4
1% CcEE~0REH Y (FEEHEM, ?ﬁﬁﬁﬁrﬂﬂw)

A FEBER

E~DEER L, BR~0REL L !




[IUCLID (CAS No. 25637—99—4) (2005) L w3l ﬁ]
SitEM )
BOLDs 7o k >10gkg
WA LCse v + >200mg/L/h
R LDso w9 > 8 glkg
i
THX  RECER e L
BRI ‘ ‘
Mouse lymphnode assay F{E#EZA2 1
" Guinea pig maximization test EFEAR L1 H) - BEES Y (2 )
B R Ry FFADN) EEERL
RIERGHYRR '
SD 54} (125, 850, 1000 mg/kg/day(i® 1 425.)) 28 o R 4 1 = 96~99.9%
NOAEL = 1000 mg/kg/day (1000 mg/kg/day T4 &M L) ‘
Mot EE (JFT . 850 Li -8 - 10000
HxEE (BFT : 350 LLEn @)
SD 79} (100, 300, 1000 mg/kg/day(#E DE45)) 90 BIH ﬁdEE>96~99 9%
NOAEL = 1000 mg/kg/day (1000 mg/kg/day T4t L)
Mk AR AL T : 100 Ll EP[18w], TP T : 100057100 24 - 2[13w]l, Glb
T 23008  E2[18wl, Cl| : 100\ 7?2, T4) : 100 LA L [18w]-100 LA k&
[18w], y-GTPT : 1000% [3w-13w]-10005[13w])
A EEEF T - 100 2L Bt @ BN R T - 100057
R EAEGFT : 100 2L 5 9 BiarfR T 100057
FmkF AR RO — AF iR s fadk - 100 LLg"-300 LA L@ | IF —/NE A LRI A
‘ K 10008, FEGKRR—EEAIRALA - 300 LA L &)
SD 53+ (1,2.5, 5%(JRAIFR5)) 28 A METH2L
(940, 2410, 4820 mg/kg/day ia 1)
NOAEL=1%
#h - FESTIEE (T - 1%L B 2)
FHEERIET R (BRIRIRK : 1%2l B 9)
SD3yb €0.16, 0.32, 0.64, 1.28%(REEE#:5)) 90 O FARESH R L
(120, 240, 470, 950 mg/kg/day F824)
NOAEL=128%
(i OB E RIS R UEE S FiTLH’JKﬁﬁ)
R ek
Ames 55k , Bt (A5$|113:‘E)
In vitro ﬁé@.ﬁi-ﬁﬁ'ﬁﬁ DR
#iEE = 96~99.9%, ¥EHL . DMSO
b MR D o3k
-/+89mix ¥ : 10, 19, 38, 75, 150 300, 600 1 g/m]
7 17 NG - iEE
HAE =96~99.9% 7R
3 Hr5#t (500, 1000, 2000mg/kg) )
In vitro Iatrogenic Recombination 3B : i

BRAMRE
B6C3F1+92 (100, 1000, 10000ppm({EﬁH‘¥”§_)) 18 » B ifestsse L
(18, 130, 1300 mg/kg/day H124)
BAJERER L




AR
SD 39} (250, 500, 1000mg/kg/day(§u&5)) TR 6~19 A %‘-Ef“‘>96~99 9%
WIRHE~ B | (NOEL = 1000 mg/kg/day) .
B E~0E87 L (NOEL = 1000 mg/kg/day), JeE~mE8E4e L
REAT I (0.01, 0.1, 1% GRANE 5)) 4148 0~20 A
(5, 50, 500 mg/kg/day #72Y4) MIFERHL L
TS L - -

{Htfili\]ﬁﬁ‘rl
- Wigtar 7y (500mg/kg/7yt (E0#5)) 5 ARbEGR S
FEH 50> HBCD 0Fkikitd 580 29~87%, [RA b odRkizA b v 6 %Li.c Y,
Isolated intestine loop d%HxIZ Lt HBCD ikiid bR EH 5,
HBCD (3RS HLkiC ¥R Lz L & b5, (5 Al 0.3-0.7mg/g fat)
K OFTHEIRY], '
TR HETy (T-9mgkg I4C-HBCD(GR O¥E) HE ,
CRA L OYEH 27 B (72 R I EERIZ T2%, R 15%5EM)
I 2 R
BIFtARD S ORI b BN EELLRE,




Vel Zeait (3 —F) s — 1k (2002) LY 5/H]
BMEEE :

#%nN LDso 5w b > 10000 mg/kg

w7 A > 6400 mglkg

$RHE LDgo 7HF > 8000 mghkg

A LCso S v > 200 mg/L,
> 202140 mg/m3/4hr
BifEPs LDso =7 A = 3500 mg/kg

B
A IBERIREE RS L
EAEY N OEE © iR L
oot S
Eh O EEMER L

FE v b AR L (L)
EEOREEDY (23R)
IFE kA=Y

8D jyb (25000, 50000 ppm(RA#H5) 28 B MARTHR L

£ HETFIEEORM
SD 7y} {10000, 25000, 50000 ppm(REESE)) 28 B ,
- . MifrsidR7e U (HBCD R {kiZ&¥)
EHBETFEROHM
SD 5+ (1600, 3200, 6400, 12800 ppm(IRLE#L-5.)) 13 ¥ [ 141];“3%27‘;L,
6400 ppm LI b CHEOE EROBEM, IS -
- 6 EMOEEHERZ T, 12800 ppm T OO ERORIIET
8D Jyk (125, 850, 1000 mgke/day(iR N 5)) 28 A _
HEERRH L (FIBCD B4 RRE4)
Heo> 350 mg/kg/day u_k&Uﬁﬁ%ODﬁﬁH BH TITIROMARI EE D3N
25 R
Ames 75 :
bebE  MIEETREGZR L WMEREEZL
~/+89mix TA98, TA100, TA1537 3.15~-3000 pg/plate
Rt MERERRHE 7R L(HBCD 24/ERA ) B uﬁﬁf;b
-/+89mix TA98, TA100, TA1535 TA1537 ' ~~1000 pg/plate
-/+S9mix TA98, TAL00, TA1535 | 10~-10000 pgfplate
. —/+S89mix TA98, TAI00, TA1535, TA1537‘ TA1538  10~5000 pg/plate
-+89mix TA98, TAI100, TA1585, TA1537 TA1538  10~10000 pg/plate
-/+89mix TA98, TA100, TA1535, TA1537, TA1538 = 0.5~50 pgiplate
-/+89mix TA98, TA100, TA1535 TA1537, TA1538  2.5~260 pg/plate
~[+89mix & cerevigiae 0.5~50 pg/plate

%éﬁii HER
fefE  MEERCH: L(HBCD & I‘EM{EA%) faﬁnﬂﬁ& L
= PP EE ‘
~/+39mix 10~600 pg/mL
R AT
Wistar 7y I~((0 01, 0.1, M(ﬁﬁﬁ?ﬁ 510) &Iﬁ}& 0~20 R
‘ fiBCECH A L(HBCD S &)
1 % TEHF~ORELD (FEEMN. EERBL)
ILIRMERF~ OB L, RE~0RE2 L




[Abstracts BFR 2001 Part 1 Overview Presentations, Risk Assessment and Risk ||

management p.14 EU Risk Assessment of I—[BCDD /Rl ﬂ]]
atkEE
#0 LDs 5w b+ >20gkg
AR
BRIEEARES v
i 5R R
ERESIETHECH v . LOAEL (3 80 mglkg/day
AR FAIE A EE
%Eﬁ:’f@im 53 Ej’L_Cll 3 721! A
EEEERR
In vitro HEBRFER» HilEEH Fifé. L




[~ —2% Environmental Project No. 568 (2000) X v 5| H]
:"Iﬁ:'ﬁ?: (£
#0 LD Z b >10000 mg/kg
A LDso 7% > 20000 mg/kg
BALCs0 T b > 202 mg/L/dhr
T
A BBEAe L (oo b RO )
B 30~60 LITAIHE 24, 48, T2 FMIRITERAZ L HMoORER L RO
| BEEAEE , '
TATy b FEEBRE 05%LL L. EEEE 0.06%LL L CIRMERNG
B EE 250000 ppm, AHERE 50000 ppm TS -
R G : :
8D 7y (1, 2.5, 5%(RAAFR5)) 28 AR FEEFLHE L
. (#5 0, 833, 2083, 4167 mg/kg/day )
NOAEL 7 #[
RE ] (2083 2L L)
HEfER | (2083 £lE)
MoeEE (IFT : 830 LLL)
FxEE (FFT 830 LLL)
NSO R (IT—R/EWR2 L,
R — /NIRRT R - IRIEME R I AR - J:Ji?ﬂinﬂ% FIRAKTRAE,
BREL—BRfZRE | : 4167)
ﬁﬁ)l:i'?'ﬁ*zwb (0.16, 0.32, 0.64, 1.28 % ({EfEfH5)) 13 WR] #EE E'ﬁt?f; L
(#7 133~-1067 mg/kg/day $82)

NOAEL AT
Rl (10674
i | (10675
C o EE (FT : 0.82 %LLE)
R IORT A OF —HREAILE « AEHRAAHE,
FFLish— REBIRAARL)
THIEOMR EREOEN,  IEEE 0
EIEHIE (42 AR % Th. RO EReoBN L IelhkaE mméhlztliuﬁ-li*fi‘)
TS AR
BBC3F1+%2 (100, 1000, 10000ppm(¥§'_ﬁ£jﬁ—_;-)) 18 » A RS2 L
(13, 130, 1300 mg/kg/day +34)
ZOREBENLBAFEE RS Z LA L E R,

BRHE R
Ames 5k :
RIS D25, Lo A TALIO0 & TAIB3E T -hyIVEERBE - B 21
In vivo UDS #&h - Rt
In vitro Iatrogemc Recombination ﬁﬁtfﬁﬁz Bl (2 2R)
B TSR

Wistar 7y (0.01, 0.1, 1% (BT 5E)) 4148 0~20 A
‘ (6.7, 69, 658mg/kg/day FH2) HIACEEHL L
iz NOAEL = 69 mg/kg/day
&A= F4 > NOAEL = 658 mg/kg/day
fEfEE | (658 FHER)
. IEzEEE (T T - 658 BED
AefRNiEdr ‘ - :

HC-HBCD 72 WfR#IC RE Rz T0%., Rric 16% kit
RGBSR b o REBiZ b o L RVWEEZ BN D,

7




[Abstractss BFR 2001 Part 1 Overview Presentations, Risk Assessment and Risk
management p.14 EU Risk Assessment of HBCDD L ¥ 3|J{J] )
2R
#AO LD v b >20g/kg
At
BT REAEES
SR 5
g LT T & U LOAEL i3 80 mg/kg/day
BAEEM
R ;ﬁﬁ:‘ﬁﬁ‘:t&& iwdb%i"b'(‘b\iﬁb\
EEEMER
In vitro MERE R 2 D EEMEAR L

[National Industrial Chemical Notification Assessment Scheme: Priority Existing

Chemical Report No. 20 (2001) L v 3|

eIl g
b TR L

G RAEE:

L BT b TUEESE i*HELT%’)ft%lil\ %Bz"b'Cb\Za .

R 5 ‘
28 AR Z » ]\fﬁ’:ﬁﬂﬂ’%‘- ﬂt‘ﬁﬁ&U‘ 90 BT » Mﬁ’aﬁﬁ&'ﬁ?ﬁ‘iﬁfli R TORSERD
HNER CRRROBEKS A E B B, LOAEL %5 900 mgkg/day B¢ 925
mg/kg/day (NOAEL it 450mg/kg/day) M & &ide, 90 HR 7 v bRBOERERRBRT
tt, LOAEL = 80 mgtkg/day & S/, &ifo 28 A/ 7 v MROKRSRB T, FiE
TOBIREEOTFIFEHEIAZL L b, NOAEL = 1000 mg/kg/day & é:mto :

ERFIEHRR
In vitro BEh: [
Recombination 348k . B .

FEIR AR .

|18 Al v A BERE BRI B O T A AR L

ATEEE A= TR : N
AFETE MO NOAEL = 50 mg/kg/day T 285, Z ORBRITFTMGIZISA 4

A RPN IE

HBCD i b8 LRI S e < L ARBTR U Z 5 (RS 72 FERI B 34
LP&;ﬂrvﬁézhé HBCD k705 Hﬁffﬂfﬁal S4B




fih, o> 75 4
g gl m|
bl tal ()
Exhr
1HH]

[Eriksson P, Fischer C, Wallin M, Jakobsson E, Fredriksson A, “Impaired behavior,
learning and memory, in adult mice neonatally exposed to hexabromocyclododecane
(HBCDD)”, Environmental Toxicology and Pharmacology 21, 317-322 (2006)]
HRREEFERE (03 5 H #)

A% 10 HizErEo WU BREIBRHEE nig 5. 85 20%EVNALR GiveFres v bt

A MOIEEY (L10)E k), NMRI <% =

-4 EE LI 3 ARmOA AR E%@@Jaﬁﬂﬂi (10 [L/f) . Morris 7}<Jiﬂ§§fx’“ﬁ (1

2-1 7L/ & EHE,

#HE - 98%LL L

& 09,13.5 mg/ke

1 2L

NOEL : < 0.9 mg/kg

é‘%;ﬂﬁ'&?& FREEBIAER GEBY L : 0.9 - 13.5[4BAMH 0-20 23], St kash | 1 0.9- 135

(FABRBR 45 0-20 23]

oo 8 IR E) (FHE) 1 : 18.5 BB, 40-60 431 2 H L3 0 T : 13.5 [ABAFH 44 40-60

). FRAIESNE | : 18.5 [MERALE 0-20 43), RIETE T 13.5[3ER 1A 40-60 43]),
Morris AR BRIERT 1 - 185 CEEMRNE 4 3], BLEFTENRT T[T

R 1A D ‘

OECD iz T L, J'/Ikiﬁ‘.?ﬁfi HA RS RO GLP 12 - T TWhwighnich, b
OB CHEIEB AT Z L NERTHD) LFELTLS,

[SIAP (CAS No.25637-99-4, 3194-55-6)(SIAM24) ). v 8| ]
European Commission, Scientific Committee on Health and Environmental Risk (2008)

T REORET T,

A THRERE (03,1, 3, 10, 30, 100, 200 mg/kg/day)

| FEEORE ’fﬂ%%ﬂ‘]@%[%ﬁ%—*}ﬂ@?ﬁ%ﬁnﬂ (TSH 2 AR gt B oo L (R AR) T :200

[van der Ven LT, Verhoef A, van de Kuil T, Slob W, Leonards PE, Visser T, Hamers T,
Herlin M, Hakansson H, Olausson H, Piersma AH, Vos JG, “A 28-Day Oral Dose
Toxicity Study Enhanced to Detect Endocrine Effects of Hexabromocyclododecane in
Wistar Rats”, Toxicological Sciences 94, 281-292 (2006)] .

28 H %5 RER

Febobdk: 28-33 PTAKIB 0SB o—lm Wistar 5 » b (RIVM Cpb:WU)

W EEL [o:f:iy kil 10.28%:8.72%:8L.01%] (MEBEOT ~rF7uE 71 RFh,
BRI F T aE s o KT H %S e technical mixture)

FEL : 0.3% 1 15, 35 : 2/6 [HebamRal

[%ff i BMDL (5~ —2 W— A0 95%E# FIRIE), 7272 Lfﬂ%ﬁﬁ‘ﬁkﬂ’*ﬁ’]‘fﬁ%@f‘”ﬂi
D7 CED (B P A A= rFv—y I‘—R)]

overall BMDL : 1.6 mg/kg/day

mﬁgﬁ:{t%ﬂdjﬁﬁ (TT4 | : 5558, Chol : 659", ALP| : 1898, GluJ. 57.05 -
7089, TPT : 200 Ll k& - 142.79, AlbT : 200 £ & - 197.59)

feetEE (TIET - 2092, MRl - 1042500, HIRERT - 162, NTI&RT : 2298)
IR (PR MElaiafammE T 478 B/ X T : 3957 -252 %HE‘I'ET
90" - 1772, WY X | : 19957)

23

IF—T4-UGT #EHET @« 418

BEO (FREFOHHEEE . 6998 BF »E B S -E R O EEE [ 49. 3$)
SR (o2 5] (ME-Fiaikl - 175,

~Noa=T #ja% | ; 0.35, NK#laizl : 6.35Y)

I o :

SIAP (SIAM24} =, 22, 9mg/kg/day o)ﬁm@nw)n'@xrﬁﬁi%ﬂu% overall BMDL » L
THEEHE LT\ B,

g



[WIL Research Laboratories, Inc., WIL-186004, “A 28-day repeated dose oral toxicity
study of HBCI) in rats”, sponsored by Chemical Manufacturers Association, Brominated
Flame Retardant Industry Panel (1997), WIL Research Laboratories, Inc., WIL-186004,
“Addendum to the final report of a 28-day repeated dose oral toxicity study of HBCD in
rats”, sponsored by Chemical Manufacturers Asgociation, Brominated Flame Retardant
Industry Panel (1998)] .
| RIEHREFE
28 OM SeHEOESE B =—rml SDCLCDBR S » b
MKE : FEHE L (R HBCD R&¥ : 3 =y MEFD
H& : 125, 850, 1000 mg/kg/day
F AN AP
NOEL : < 125 mg/kg/day [#45% <it NOAEL : 1000 mg/kg/day]

HEEARML : FERER (ITT : 125 202850 Bl o)

hooFHE « migFIHRE (APTT T : 10004%)

AR ZEREAE (TPT : 860 LI La-10008, Glb T : 10009, ‘
GluT : 10009, Cho? : 3503, -2, Ca? :10002)

MotER (7T @ 100007-350 L1 L 2) ‘

AEMARBRFOMRE (FRR-2 24 FROEEL : 100050)

Bl - E%h ¢ HodEE - (FF T - 10008)

[BASF Institute for Industrial Hygiene and Pharmacology, “Hexabromocyclododecane:
28-day feeding trials with rats” (1969)] ' : -
R SRR
28 AM RAMHYS SD RERFHT v b
$HEE © SRdEE L (Hexabromide S)
=:10,25,5.0%
FT AL
NOEL : < 1.0% .
HETARYL : MERER T 10D R R - B - L OLAE)
| EE BFT 1ok Q) ‘ )
JERLERFT R (RRR— EE OB - 10 BEd S, MNEIHEETE (microfollicular
hyperplasxa) L0 Ea®)
fhooBEtE | —fRARIE (RIER L (poor condition) - HBE% BATHEL 25 BLES Q)
RE | (2512505
R 25202506
FARESEAORT R, (FPRRR — TSR AR A 242 5 "fli%%ﬂ%hﬁc 505 %,
BRI —PRReds & TR BARAR AL - 5. OQ)
B SR

. [BASF Corporation, "Hexabromocyclododecane 50-day feedmg trials with rats®
(1970)]
B 538k
80 A RERE SD REAFEEZ v b
HHEE - FRARAE L (Hexabromid S)
HE: 016 0.32, 0.64, 1.28 %
BETC : 1.28 (1/30)
NOEL : <0.16% '
HTIRM W EHE (FT : 016 LLEAR) T - B - LD A1)
MXIER (T 0168 L@, Dy 1285 « 0.16 LLLQO)IFF - % - Lo BflE]
fhoomid : R | (1.2807) 8 ’
HEESERSET R (ITIE-FSLABE T - 016 LA:g? + 064 LL 12 )
Bl [1.28% DA 546 T 1% 42 H ] :
faERE (IFT : 1.2807 8) AT - & - LD ABIFE]

F R (BT : 128628, L7 : 1.285Y)
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CRINEE—, F L2, NEHT Iﬁlﬂﬂk{teﬁ hGliE ﬂt% “B5 bl Tl Hexabromocyclododecane
D AR DREEMREET, B I AR, 2 AREEE L & —, FHiEE (1996))
TR AT
18 » AR S SLe;BsCsFiv 7 %

FLRE - SEAR L
& : 100, 1000, 10000 ppm

AR A L ‘
| AFAMAESES, HEEE, i RIE, Hﬁnrtcao)ﬁﬂz riﬂﬂgyﬁ,-iamnr;;as, ﬁa%:rﬁr-ﬁamxﬁma
Hiehotz,

ho>TAE: « BERIC 350N MR DIRTERR, A O MIR, FFMR o 5 250, iﬁﬁE
Th ks L OBEIEORA LB R 2 HBCD #58EC% < auasb oY (Wi iRl e L
LBRedot,

[WIL Research Laboratories, Inc., WIL-186009, “A prenatal developmental toxicity
study of hexabromocyclododecane (HBCD) in rats”, sponsored by Chemical
Manufacturers Association, Brominated Flame Retardant Iudustry Panel (1999) ]
FEAENAEE .

JEIR 6~19 [, WHHR OIS =—2 ik Cr: CD(SD)IGS BR Z ' I
#ILEE - 90.0 % (Tl HBCD DiB&4 : 3 n v MERA)

Hi& : 250, 500, 1000 mg/kg/day

NOAEL : 1000 mg/kg/day

HEEDL  RHESMR T URAEFERL

[Industrial Bio-Test Laboratories, Inc., P.O. No, 01515, “Mutagenicity of two lots of
FM-100, lot 53 and residue of lot 3322 in the absence and presence of metabolic
activation”, report to Velsicol Chemical Corporation (1977)]

BRI R 1

HER R ; -S9mix £ Salmonella typhimurium TA98, TAlOO TA1535, TA1537
+59mix Ff: Salmonella typhimurium TA98, TA100, TA1535, TA1537, TA1538
M - ERER7e L (FM-100, Lot No:53) ‘

wiE - DMSO

IRE . -+ S9mix Ff: 25, 50, 100, 250 ug/10 uL _

BERMR I Sﬁwﬁ¥Nf?mN:Fch$myﬁ7:9y

+89mix g:2-7 X /A Ly

[Pharmakologlsches Inst “Ames test for Hexabromid S” (1978)]
R RRE Bt
B4 % - Salmonella typhimurium TA100, TA1537, TA98
T ;- 1,2,5,6,9 10-/\-*1"5‘71: T RFH > ~85% (Hexabromid S)
=ik - DMSO ‘
IR . -/+ S9mix ##: 31.5, 100, 315, 1000, 3000 pug/plate
A BE - S9mix B N-AFL-N-= fa-N-= pa Y 7 =20,
RO Y L A B o R

+89mix F: 3-AFNL T h Ly, NS@YLY, 22T I S TR

11



[Life Science Research Israel Ltd., LSRI Project No. DSB/lOQ/I—EBCD, “HBCD Blend;
Assessment of mutagenic potential in histidine auxotrophs of Salmenella Typhimurium

. (the Ames test)” (1989)]

LR R B
%‘t%% Salmonella typhimurium TA1535, TA100, TA1538, TA9S, TA1537

AT - #EA: L (HBCD Blend)

it - DMSO '

LT - -+ S9mix #f: 260, 130, 65, 6.5, 2.5 pg/plate

A BEEE R - S9mix 3 7 kS U o4 (TA1535, TA100), 2-7 3 2T | L
(TA1535, TAIOO TA1538, TA98, TA1537) NPD (TA1588, TA98), ICR191
(TA1537)

+3%mix §f: 2-7 % 2 7 2 s T (TA1535, TA100, TA1538 TA98, TA1537)

[Litton Bionetics, Inc., LBI Project No. 2547, “Mutagenicity Evaluation of 421-32B”,
submitted to Ciba-Geigy Corporation (1976)]
TR A AR e .
&R © Salmonella typhimurium TA1535, TA100, TA1538, TA98, TA1537
Saccharomyces cerevisiae D4
MR - F0ERR L (421-32B = ngabramocyclododecane Dispersion}
T FRRe L
B . -+ S9mix Ff: 0.5, 2.5, 5, 50 pg/plate
B BE ;- SOmix B 2 F = b Y ¥ T =L (TA1535, TA100,D4), 2-= b o7 A%
Lo (TA1538, TA98), &7 U . <wR & — K (TA1537)
+89mix #f: 2-7 1 b 7 (TA1535, TAI00), 2-F&FAF I/ Zd L (TA1538
TA98), 8-7 3 /% /) (TA1B3T), VAFA=tn Y7 I (D4 !

[Gulf South Regearch Institute, “Mutagenicity test of GLS-S6-41A” (1978)]
R R :

B4R : Salmonella typhimurium TA98, TA100, TA1535, TA1537

PERS © Fo4lYe L (GLS-56-41A)

FfiE - DMSO -

PR . -4+ S9mix JI¥: 2, 40, 200, 1000 pg/plate

BB BE ¢ - 89mix F: N-2 F-N-= 1z V-N-= ha &7 = (TAI535)

+89mix #: ~ (@ L (TA9S, TAI00), 9-7 3 /7 7 U 1 (TA1537)

(TA98 7>+89mix B0 51T 40 pgiplate EAJ:’C?EJH@{#H#%?JH L7, ?b‘é‘illitjrft'(*
FAEETIEEED 2 o)

[SRI Research Institute, SRI Project LSC-5702, “In vitro microbiological mutagemmty
studies of four Ciba-Geigy Corporatlon compounds”, prepared for Ciba-Geigy
Corporation (1976)]

IR R ot

5EE % . Salmonella typhimurium TASS, TAIOO TA1535, TA1537, TA1538

$hEE - SRk L (421- 32 B = Hexabromocyclododecane Dispersion)

@it . DMSO

B ; -A S9mix J: 1, 10, 50, 100, 500, 1000, 5000 pg/plate

Bt B8 -~ SOmix #: B-73 B4 T 2 b (TAL00, TAI585), 2-(2-77 J 4)-3-(5-= b -2
Z )I/)')"i? U7 I K (AF-2) (TAlOO) 9-7 3 /77 J 22w (TA1537), 2-7
»FFIv (TA1538 TAQ8)

+89mix §f: 2-7 - + F 1 - (TA1538, TA98)
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[(Huntingdon Research Centre, “Ames metabolic activation test to assess the potential
mutagenic effect of compound No.49” (1978)7
IR IR E R G b
FEAZ : Salmonella typhirourium TA98, TAI100, TA1535, TA1537, TA1538
| B+ 04k U (Organic bromide, Code numher 49)
I - DMSO
IREE « -+ S9mix #%: 10, 100, 1000, 10000 pg/plate
B B8 ¢ +S9mix Bf: 27 3 72 F S ¥ (TA9S, TAL00), 8 ~FTFAT I
(TA1535), =a—+Z Ly K (TALB3T), 2-7EFLT I /73 1 (TA1538)

[Microbiological Associates, Inc., G96A061.342, “Chromosome Aberrations in Human ||
Peripheral Blood Lymphocytes (hexabromocyclododecane)” sponsored by Chemical
Manufactures Association (1996)] ‘
dufa ik SRR Bk
BEAR b MAAEM Y oSk
FHAE ; GoARMEL
- DMSO
| {2F£ - Initial assay .

-+ S9mix #£:0.25, 0.75, 2.5, 7.5, 25, 75, 250, 750, 2500 pg/mL
(20 hour harvest)

Independent assay
- 8%mix ff: 10, 19, 38, 75, 150, 300, 600 ug/mL (20 hour harvest)
10, 19, 38, 75, 150, 300, 600 pg/mL (44 hour harvest)
+89mix §f: 10, 19, 38, 75, 150, 300, 600 pg/mL (20 hour harvest)
10, 75, 150, 300, 600 pg/mL (44 hour harvest)
Rtise i -SOmix #: < b= - C
+S9mix ¥ T4 A7 F IR

[Helleday T, Tuominen KL, Bergman A, Jenssen D, “Brominated flame refardants
induce intragenic recombination in mammalian cells”, Mutation Research 439, 137 147
(1999)]

i % B

FRER: : Sp5 35 1 U SPDS stk

WE . eE L (1,2,5,6,9 10-hexabromocyclododecane)

7 - DMSO

#=E : Spb: 2, 5, 10, 15, 20 pg/mLL

SPD8: 3, 6, 10, 15, 20 pg/mL

[ s I i

#& 3 : Sph: 2.2 fold increase in reversion frequency with 43% growth inhibition at 20
pg/mL

SPD8: 1.9 fold increase in reversion frequency with 81% growth inhibition at 20 pg/mL

[BASF Aktiengesellschaft, Laboratory project No.: 26M0100/004018, "Cytogenetic
study in vivo with hexabromcyclododecane in the mouse micronueleus test after two
intraperitoneal administrations” (2000)]

AEERE - B . ,
RE%  NMRI = 7 A(5") (BN < BREsRmER)
Bohk . RS Q4RFERRT2E)
FE - ~FH T nE I RFSL 900 %
(ﬁﬁ DMSO
. 3 fl 5 (500, 1000, 2000 mg/kg):
RO LB BOO LI F, LehiZ B E5) (Squatting posture) 500 ELE. —iR4RTE
0) /r E(Poor general state) : 1000 BE
FRIMERAEARIEE 2000
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BT W | EIEEE | Bk H i P R TR
%1 KE  [HIb 0/60 — 0.087( 4 g/L)
EX HI5 3/45 0.085~0.14 0.023( ; glg-dry)

Hi6 3/18 0.043~0.077 0.0071 (1 glg-wet)

M1 HI6, HI7RE Meitthl LB (REYGREMMEIIRERL G

5%
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