
METABOLISM OF2,2',4,4'口 TETRACHLORODIPHENYL ETHER

BY RAT LIVER MICROSOMES

Kuroki Hl,Itoh Ml,Nakai Hl,Mitsutake Ml,Hoshiyama Kl,Hayama T2,Yamaguchi M3

観麟
e鑑

盟掛翻転 盤 暑 鑑縄鞘
'鱗
!

Nanakuma,Johnan― ku,Fukuoka 814-0180,Japan
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P。lybrOminated diphenyl ethers(PBDEs),one Ofthe bromhated name retardants,are woridttwide envttOnllental

pollutants,and some PBDE congellers have been detected II b10ta including hllIIan samples such as adipose
tissue,liver and blood.For exanaple,2,2',4,4'―tetrabromodiphenyl ether(BDE-47),BDE-71,BDE-99,BDE-100,
BDE-153,BDE-197,BDE-207 and BDE-209 have been identifled as m句 or COmponents in hllman blood.1
M I e t施航 s m  o f  P B D E s  h t t  b∝n  h v e s t i即 血 略

鉛 鰐 練 盤 認 野

ey d的 位°X抑 胡 PB D E  m銃 おd北弱,
OH―PBDEs,(OH)2~PBDEs,were detected tt feces,blle,

The biotransfortlnation of PBDEs is considered to be ttlitiated by an oxygellation of aromatic ring catalyzed by

liver c"ochrOme P450ぼ 450),leadttg tO the fOrlnatiOn Of phenolic cOmpounds.In metabolism of PCBs,the

hydroxylatttg abilitt OfliVer microsomes iOm animals cOuld be explahed by the catalytic activitt Of each P450

isoforIItl.Koga gr α ′.reported that rat CYP2B l, phenobarbital(PB)― 血duciblc P450 isoforln, catalyze
3-hydroxylation  for  2,2ち 5,5'―  and  2,3',4',5-tettachlorobiphenyl (cB),  Whereas  rat  CYPlAl,
3-methylchlanthrene (3-MC)― 血ducible P450 1sofom, catalyze 4-hydroxylation for 2,2',5,5'―  and
2,3',4ち5-tettaCB.3 Also CYP2B l lnainly lnetabollzes non―cOplanar PCBs and CYPlAl hydroxylates selectively
the coplanar PCBs such as CBヵ77,3 As above,P450 1soforltns ttvolved in thc lnetabolisln of PCBs are related
for the struchlre of PCB.HOwever,P450 1sofol■ ls WhiCh is related to lnetabollsln of PBDEs have nOt yet been
e l u c i d a t e d  v e りm u c h . T h e r e f o r e , w e  e x a m t t e d  t h e  m e t a b o l i s m  O f  2 , 2 ' , 4 , 4 ' ―t e t t a c h l o r o d i p h e n y l  e t h e r ( t e t r a c D E )
by rats liver lnicrosomes to dcten圧五ne P450 isofoHn which is participated in the metab01ism of PBDEs and
chlorihated diphenyl etherse Ch10rttated diphenyl ethers had been used as name retardants in Japan and the

structure of 2,2',4,4う―tetraCDE used is sねIdlar tO that ofBDE-47,a mttOr cOngener retainable in human tissues.

い在aterials alld ttlethods

C乃2,竹,caな:2,2',4,4〕―tetraCDE was synthesized by ch10rination of diphenyl ether ttvith c―HCl and NaC103・ The
pllritt was>950/O as deterrntted by GC and GC/MS.The impllrities were triCDE,柿 的 tetraCDEs and hv0

pentaCDEs.The spectroscopic properties were as follows,mass specmm;m/z(relatiVe abllndance,0/。):310(59,
M+4),308(100,M+2),306(89,M十 ),271(7,M十 _cl),243(16,M十 _cOcl),236(94,M十 _2Cl);lH‐NNItR

(CDC13)δ (ppm)i7.48(2H,d,J=2.4F乾 ,3-and 3'白H),7.20(2H,dd,」 =2.5,8.6 Hz,5-and 5'― H),6.80(2H,d,
」二8.8 Hz, 6- and 6'― H),2'由 IMeO-2,4,4'―triCDE used for the quanti丘 lation was prepared 壺 Om
2'-OH-2,4,4'‐triCDE with diazomethane.

スた,純α′″22″れ2″沈Nine male Wistar rats(6 weeks old,bo(敢 wt.abOut 160 g)were used and divided tttO three

groups,untreated,PB―and 3‐ふ江C―pretreated groupsi PB and 3-NItC were dissolved in salllle and com oil,and
“jeCted tttraperitoneally at a dose of 100 and 20 mゴkg7/day for 3 days,respectively.Rats were sacriiced 24
hollrs早丘er the last“jeCtiOn of each P450血ducer and ther livers wcre removed.Liver microsomes were
prepared by a conveIItional centtlugation lnethod.
Meraぅθ佑初 ゲ 2,2ちイ,イをrβ″acDど :2,2ち4,4'―tetraCDE dissolved in DMttO(flnal conc.100 μ M)was hCubated
for 20～60m血 .at 37℃ wtth NADPH― generatttg system and rats liver microsomes(33.0～38,6 mg protein/mL)
血 100 mM IEEPES butter(pH 7.4)llnder aerobic conditions.

駐 rrαごr″θ″α死″crβα閉叩 :Atter the hcubation,1°/O forlnic acid(4 mL)and MCOH(l mL)were added to the
reaction mlxture,Then the solution was applied to carbidge for solid phase exttactionぃEXUS,30 mg,Varian)
and the substances(llIIChanged 2,2',4,4)―tettaCDE and hydroxylated metabol■ es)were eluted with 2 mL of
M e O H  a t t e r  w a s h i n g  t h e  c a r t r i d g e  w i t h  l  m L  o f  H 2 0 ・T h e  s o l v e n t  w a s  r e d u c e d  t o 位沖 e s s , a n d  t h e n  t h e  s a m p l e
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residue was dissolved in″ _hexane. An excess of diazomethane was added tO the″ ―hexane s01ution at room
t e m p e 庇山I e  t o  m e t h y l a t e  t h e  l y d r O x y l  g r o u p  a l l d  t h e ″口h e x a n e  s o l u t i o n  w a s  t t e a t e d t  w i t h  c ―H 2 S 0 4 ・T h e  S a m p l e s
were analyzed on GC cCD)and GC/MS for llnchanged 2,2ち 4,4'―tetraCDE and methylated OH‐,(OH)2‐CDE
metabolites.

娩 srr″初切 沈Gas chromatograp町 (GC)analySes were perfomed On a GC-17A(ShimadZu)equipped with a 63Ni
electron―capttre detector(ECD)llnder the cond北 lons as followsi c01ullfln,DB-5血 sed silica capillary coluIIm(30

mXO,25 1111n i.d.,0.2抑 血 丘血 thickness);carier gas,N2;temperatte program,70℃ (2 min)由20℃ 施血 _220℃
(1

m血 )-3℃/min_280℃ (20 min);珂 ectiOn po式tempり250℃ ;detector temp"330℃ ,Gas chromatoBTaphy―mass
spectromet呼 (GC/MS)Was carried out on a」 MIS―AX505W(JEOL)ajpparatts h the EI mode.carrier gas,
helluIItI;C011111111 COnditions and temperattre prograln are analogous to those described for GC.The quantiflcation

ofmetabolites was perfoHltled On a GC(ECD)using the calibration cllrve of2'― MeO‐ 2,4,4'‐triCDE.

Results and Discussion

挽 ソ′″θ metabollsIItl of 2,2',4,4'―tettaCDE was exarnined uslng rats liver IILlcrosomes.鞘 れЮn 2,2',4,4'―tetraCDE

was hcubated with NADPH and microsomes at 37(C for 20～ 60 mh,untreated and 3-MC‐ treated microsomes

forIItled vett small amounts of ttFo OH―tetraCDE metabol北 es named as M-l alld M-2(Table l),On the Other

hand,PB― treatment showed much higher activiけ fOr the hydroxylation than untreated and 3-NIC― treated
microsomes,At least foLlr(OH)2~tettaCDE metabolites,named as M-3,M-4,M-5 and M-6,h add北 lon to fOLlr
OH―tetraCDEs hcluding M-l alld M-2,were detected tt PB― treated microsomes(Figllre l)=Among these OH_,

( O H ) 2 ~ t e t t a C D E s , M…l w a s  a  m t t o r  m e t a b O l i t e .

2,2',4,4'―tetraCDE

＼

10       14       18       22        26       30 1nin. Retention tiIIle

Figllre l.Gas chromatogram(ECD)of metiり latcd derivatives of 2,2',4,4'―tettaCDE metabolites forIItled by

liver microsomes of PB― treated rats.2,2',4,4'―tetraCDE was incubated with NADPH and microsomes at 37℃

for 60 mh.
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