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Abstract; Dechlorane plus (DP) is an additive chlorinated flame retardant. Since it was found in sediment and fish
in Great Lakes in 2006, DP had been detected in the environmental matrix and biota samples around the world and
it has become an emerging pollutant. The commercial products of DP are mixture of two stereo isomers: syn-DP

and anti-DP. The compositions of DP in the biota samples are not always the same as those in the commercial
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products. This paper presents a review of the bioaccumulation of DP in biota samples. The studies on bioaccumula-
tion of DP mainly focus on fish, birds, and some mammals. Stereoselective enrichment of syn-DP was widely ob-
served in fish whereas selective enrichment of anti-DP was mainly found in some birds. A direct comparison in DP
composition between biota sample and the commercial product was used to determine whether or not a stereoselec-
tive enrichment of DP occurred, which will underestimate the potential stereoselective enrichment of DP in organ-
isms because the composition of DP changed after being released into the environment. Selectively metabolism or
excretion of one isomer was the cause for observed stereoselective bioaccumulation of DP but the details of the
mechanism are not clear yet. The tissue or organs of organisms, concentration of DP, trophic levels occupied by the
organisms, and sex can all affect the composition of DP in organisms. To get a better understanding of the species-
specific stereoselective enrichment of DP, more studies on absorption, elimination, and metabolism of DP in more
species and on interactions between DP and biomacromolecule are needed.
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Fig. 1 Chemical structure of dechlorane plus (DP) isomers
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Fig. 2 Values of £, in sediment and fish collected
from different regions

Note: £,

anti

= anti-DP/(anti-DP+syn-DP); data in Great Lakes was cited
from reference [15], [20] and [21]; data in rivers from China was cited
from reference [16], [26], [27] and [29]; data in Korean and Japan was
cited from reference [14] and [33]; data in Europe was cited from
reference [37-39]; values of f,,,; in individual fish samples cannot be

obtained, so every data point in Europe represent mean of a fish species.
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data for serum, hair and dust was cited from reference [19], [50] and [51].
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T 08T, DP TERRAE B R LRSS TR £, BIE
MM 0.75.0.77.0.79 F10.79, FHEHE 50 1A
B2 Zeng SFCRET o ENIISk B 2
A DX IR A RS RS AR A 2 SRS ET ) £,
YIE /500 0.74 F10.76, 5 Tolb AR TR, ini #8235
(1 £, (EER 0.64, BERTXGHE  FTRER th T #5102
P EOL TR

W L 3 P B N A it vt A SR 2 A IR )
W1 i) DP S/ AR S AR v e B 4 . FE VI TR
B IRAEA S £, 5(0.71£0.16)45 Tl & Al 28 A
FHS ) Ren AFCI I T A T 2R B LT 3l
WX 5 06 B DX VL X R LY HH ) DP, & B 17
W s X TN H Y £, {E.(0.58+0.11) % ik 2%
TXTHRIX (0.64+0.05), Tk = XF Ly A PR A A
TeiA5 AR T AELE DP 1S AR SR iR e ek a7
L£ME5L, Siddique FFRAE T INE K 2 Nk (4
W SO A /R A0 B 50 A, N FE 5 DP Y
£ BHE N 0.67, 5 Tl i B9 41 i 3%k, Brasseur
O LT 2003—2005 4[] 48 A~ ik [ A ML I AE
fin, 0 5E T LT Y DP S AL, 33 A ER AL
DP 1 £, (HIEH 4 0.65 ~0.86 , ZJ{E J9 0.75, 5 Tl
i — B N AR R B A

3 EIMEFSN RS T DP AR EZ (Factors af-
fecting the isomer composition of DP in organisms)
CA SCHERE 3] 1 LU LA 2E b DP 2H
EZE T, H BRI B H a4 E . Zhang
SECRIE T DP fESE 5 S b g 2L ILA IR
R s Ai . R DP v BE 25 1 T LI 76T
IR ZH 2L 2 14, syn-DP FE A ] T 5 2 76 5 68 1)k
Hh, MAESE i N B 22 5% . {H anti-DP 1£ 2 Fh ik 20
LUk FE Y 0 25 = TR 2L, 3R W] ana-DP B A
BCSR I 25 375 1L 5 B 1 RE 7 I A ik 1 2P s 4R
Peng SEWHRIA T W AREHA N DP BYZH 2040 K ARBR
FRIBHFAE, 2 B DP 15 rh AR SR N 1) 4 200 11 & i
[ sh Y ARG T A — Ak S5 00 vk B EATS 48 & T 0L
RZHZL, RIFNEXS DP A#ms kM), x5 Bk
MFTE 2 R — 2, hARELLIERBE T £, 18(0.65
H10.58) . F AR T HFE S LA 20 21(0.72) ANy
FRESEP anti-DP 5575 I | I 200 15 114 i
I, (AN Ty itk A IR 38 5 R 75 2200 . Zheng
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ST A L T 3 IR XU 44 P DP 1 2 200 A
HEAT TR, 2 IR A B T AL 23 i A0 A HL At 2
AU 4E anti-DP WYRE S 58 £, (H (53R 0.65
0.64 F10.64)fm THAMHLUY £, H(0.54 ~0.59), %
HR 18 5 10 % BT 5w 4R anti-DP 1Y 45 B A AL 2 Ak,
Wu S5 L I ik O £, {8 AR T LY A
It , = HAEAR PR AL AL FE T AFAE syn-DP (3£ AL
HWIG, XSGR £ (P ERT Al R A
PR ZE R —E

B2 A R ELEY AL E R, Wu
UV RRIE T £, (ATE KA B WS T BEE IR
I RIS, B, R 2 A A — X s Y K
BRI A R K B E T T R T
£, [HEAEY AL E SRR 2Z R B AR
FETR = M) XUR AR Y 3 Fhti 26 28 1 rp il g 3]
£ SV RR S AR 3R Z 0] 1 35 1 £ 2
PESCR™ ) e EE G — e T TR KRR SR
7 Pl AR AL R P BE R, Wang S5 % B AR i 1
£, (E.(0.81) M BLTE 5 57 PR AR A IR i v T A A1
() £, (E(0.S1)I S B 7E S 13 75 SR G g 2R o
£, [HE AV ALE IR 9 2 A7 7 3 0 26 PR A
Kok, Na FFFUIRGE 09 JE /R 18 12 & & W4k DP
PG EFRRN KRG LIRHFREERAN, fFFXE
Wik £, (E BEE 55 3 i Se 3G i s R
VR R ml BE 2 ol T e AR R B o ALK TR AR A (AR
FRGEYI X DP BEARAE ) T R, BRI T 2 B B A
anti-DP 1372, BT /5 5 IR 9, B e 1 38 7+, B A
R T F I ZE ., Chen 2525 Py 52 7 o 5 £
WL R ST 45 SR 3R A R V2 10 B W 2 B B W
£, TEREE F= G0 3 i T R, 15 b ek i 3h 49 41 g
FEYEE W BUE N E BT,

553 R E & DP Bk, Mo &R e
ERGMEAY PR DP HER %, DP 1 £, 14
5 B Z A7 e B35 B SR O, 3 DP VR AR
B B £, (A EE N, MRS Rk =
FARIBE A S BRI ALA R B, (A
Chen ZFPVFEIL 5T 6 FPAR & rh & BAE L A A A
£, TEREAE PR Y DP 0k B 38 i s, 5 mirak &5
BA—,

954 AR R RE . Yan PR T HLF
B3 D 70 AN B R TN IE R (33 5
PE,37 N, s b R B HE L h DP SR (T
Y7265 ng-L7", UGB & & T B ECES 121

ng-L), £, [ MCEY.0.70) 0 3 & T 5 10.64),
1M anti-DP 1 B 527 W) 5 BE 1R 7= W) 19 LU A6 55 1
0.017) X B = T4 0.010), 1 HX — B E 1R
DRI A e o 53 1 L 2o v B T = i % DP AR AR
REST, (HME H A DP BIRBEAR T bk, T ant-
DP B 5, SR £, (I8 T Lotk e
WA ¢ DP 7 B0 A= A= i AR B AL 3 0 5 v, 9
GRET 8GR | rp A b GRS R R 2] U LYY ik
PEVEE S syn-DP, X Bl ik 551 i AR B A% 346 1] i ik
B £, (EAEMEPE SV E v R, W S5 PT
PRGN 2 S0 58 & B, BEEEUR Y DP v B i E KT
ONBE T £, (B T2 e CUESE T R g,

4 DPAEYMEBIWHERKREIBTRH DP ILERH
1% #51% = S H11E ( Results from laboratory expo-
sure and mechanisms for stereoselective enrichment
of DP)

7R DP LEA Y AT BEAFTE I ST A4 S 1 1A
PEVE S R SN W5 AT 1 2 N S B A 2
Bl XSSy AR PR N2 MY N
I FLBY) BT i A T
4.1 ZRFEFEIE (Exposure experiment of fish)

Tomy 5V Y F I T 6 £ 1647 T DP 1) % 5%
FARSMIIRORAAIBEAL S50, 5256534 49 d 1) 22 3
112 d B BRI, 7> 255 0], iR b DP ARGk
R ETHRE, WA B RS , Syn-DP fil anti-
DP 7 £ (A WS A (BR TS 1) 43371 24 (0.045 £0.005)
nmol-d™" F1(0.018 +0.002) nmol - d™" ; & F& ] 1 2 5%
W 533 d F1304 d, X — LIRSS HIIESE T
PRX} syn-DP BYZE£EME 4 . TEIEAT IF ORI AC 5
PR sun LN Al ESERR G =Y f AN = s
B SEAL R AR, BB 3R Y P RE AL
Zeng ZEUVRN Tang 25U M 4¢ )5 F DP Tk & Fil DP
FRifEah AT 1 £ 2 5 SC I | S 06 7 2% 57 SR R
SOTISF TR) T SRAE I ][] By FOAE R B b A7 A — L
2e5 . M REER M S MR I, A ant-DP
1 18 W I BRI RCR FE = T syn-DP, {2 syn-DP
(R R R H 5 T anti-DP | 2 WA 7] BEA7AE anti-
DP Wy BE PGt 72, DP 7E 45 4121 A vk B 4y
fife— BB R, BB TT IR, P Hh e 2R
T DP, HA i 25 T HA A 40, R W E XS DP
e e g, HEATE RIS I IE 5 HAh 4 2L vk
JE 22TV UR AR/ TP B T8 B AR a3 5 P
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ooz 4R 17 E

VE R I35 B DP BACIEA 56, IFAEH £, (5
= T U R B RE &, IR and-DP 195 4, i
W18 WL SEHZUN SR syn-DP RS E 5,
FREAR (T A A ZUMAN R ILA syn-DP R &
£E. 7F Tang S SCEE v, 3[R B0 A T T BRI 44
F&h DP 4Lk, & B S AR TE BRI and-DP (1) 4H XF
Fr e R IN, X AR £, HLEZE R
iR R DP B FELIRIESL T syn-DP 7E fa{A
DI REtE 4 BRI A VIS IR 9 28 B A7 7E
anti-DP [k £8P K At , (0 B 1 A9 3E 3% 26 W 17 78
anti-DP (e PEPEHEM, Bk, BE M HE M and-DP
N R RRILA syn-DP B EN—NREEREK,(HilL
ANHERR anti-DP 3£ AR (1) 7] RE
4.2 S0 FL 25 B #E W 5% (Exposure experiment
of bird and mammal)

Li SR S 27V RN 1 R T T 3 A=
(1.10 A1 100 mg-kg™ -d™")90 d 4 DP Y7 5 52 52
5 XN R, B EE LS R BT T 45 d Y
B, W05 T 68 38 AN (BRI UL B I 3 A A ep
DP W& 54, 4558 % W, i DP ¥R TE 3
AFR TR T LA RNALT , &% DP 26 iFE
MIEREME E . DP R4 785 29 A/ 1 B SE 56
B D G R ) e 2 Rk . AEIRI R AR R A
JHERE VLR AL £, (E(0.70 2247y F 32 56
B Tl 2, T v 2R s ZHJULPA JHE I A 1L
F) £, EN TR 03 IR, & fKik 0.16, EkE
(1) DP 75 & AH AR B 935 1 , anti-DP 5.5 1% 414
FIRBJEE AL £, (B 535 T RER IR, /N ERSE 0 1Y
HERE RS LR L2 £, 185 5 2 1245 R
() £, TEAH B B — 2 R B 19 ] -, 308 BH AR T BR300
syn-DP A B M1 bR 0y B2 . Li 87 I XS 28 i
A RS 2 55 SC IR HF 9T T DP XY ik 4 K] B
AR b, X EE R AL S I 25 R R W, 24 12% AN
28% BRI syn-DP Fl anti-DP 7E /NS IFAL S
BEIERR, (AR /NG 21 H B syn-DP 1 A0 & 4
H FAEEHEI R A, 5 BB o HBE R IR T 39 11X
AR, UESE T anti-DP B 5 g s W AR, 7E XS
MRS B BRI E T £, EAURS & T
BT £, 8 BTEIE BRI B, B T8 R s [ ) 3
SR £, BB S I HE bR
ISR XS4 H LT £, (35 T DP 1Y) ih 2
B, XFEBRI L, MRS L F5x %
B FE M SO0 25 R — B, RIUIEAE S BENE R syn-DP

TR, W TS EMFL S5 R ana-DP AH X T
oAU, T e S O SR B A 2 anti-DP 1k
PEPEE 4R, U syn-DP g PEVEHEME L T anti-DP
PIPLAEACIEE, B R X 1A N B 1 & 4R ant-DP 1) &

RS 45 R ant-DP W 5 1E Sh ik
BRI, UESE T e W 5 # IR anti-DP 5 #% A=
YRR ER, ARk EEME and-DP FEff A —
TE BB IR BEER syn-DP B4, LA TE
TRV BE T AR ILN syn-DP 1 £EPE w4 U
X EH YR NIEAE anti-DP WP syn-DP ik
PEVEHEM S 3L £, (B2 Sy 2 Dk R 7E
MR, e bEHE syn-DP 5 1 DP 7EAH4/E
Yy Pl E A ek T RS AR OE 7
YRR NS 2 Ao R o B AE Y DO 58 AN 51 B 1 iy
DP RS AIE B ME T A . W R AR B UE ]
A, 2 A7 7E o ARk B vk HE WM ang-DP 17 5 25 3%
FEPEHEME syn-DP BHFh 22 SIS X Al RE TR 22
DP 5 AW Ko HH BAE A AR B AT IR A
5%

4.3 FHYIIIS 5T (Plant absorption of DP)

Zhao EPVRI R MR 72, H Sk A 2E K
BT DP BE P HE T 21 d FORER SR JG (e T I
KA EAT 14 d BOTEBR . 7 2% 88 AL BRI 1] 40 B B
REEFESD, 0B DP 7ESR B A ZEh 1 B B IE M, 45
LW TERFEW syn-DP fAHRT& il 5 R 52 0 10
BTG, HR S H R (0.164£0.056) d 7 B EE T
anti-DP [1J(0.083+0.071) d™', ] T 15K, syn-DP 114
ARG Bt B R, LB BRI R.(0.337£0.057) d7' &
F anti-DP 1£)(0.236+0.095) d™' . Zhang 25"V F| FH H,
Fh P X 5 e = TR A — o LA %) % R 4= 3
FE S5 KM N AT oK R AP AR SE 40, 556 & DP #E
P B A WL S e KRS rh S AL 3 . S8
SR TE 3 AR TP OKREAR BRI £, 1H
B0 Z AT Ik R £, (E (MR- 2R d5E
2H:0.68-0.64-0.61-0.58 ; {Ik ¥ & 4 . 0.67-0.59-0.57-
0.57 ;R 40 :0.75-0.69-0.68-0.67) , & HH A M) #8 %
FELEXT syn-DP AYIEREMET I, Z5 IR, Cheng S5
FIFHEE A VAT T DP B KRE 455000, 5 Rk
WA AN £ (8(0.54 F10.65) 0 A% T 15 37
+ 9 DP Y £, {H(0.75), RN syn-DP HIkFEPER
45, Fan SEUYET I 15 J 300 A b 1547 A9 5 A1 F i)
R A6 A K ) R SE 30t % 31, B A AR
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¥rB DP 1 £, (H(Fh 791 % .0.51, ZE KB B .0.37 ~
0.50)¥4/N T 1 45(0.73) FIoR<(0.56) " DP 1Y £, .,
i — PRSP AAAEA e = 5 syn-DP LA .

IR AT R AL S B 14 2R B AR e BRI
£E syn-DP (IR AELA I HLEL, FRATHEN DP 1) 2
AN SERG AR 22 100 5 A B2 114) 2 ) 2 i Aok b B 42 11 )it
o Oxychem {}I& DP f4) 2 45 F PR TE 7K H 1) 15 i
JE 35020 207 ng- L7 1 572 ng- L7, (IR F k44
PRV iR v AN T 4819 syn-DP ELA ¢ 5 R VA fit
A LAAR A M i B AR ) % syn-DP AR B4R, &5
5 PRV ik A FCRE B DA - 43 byt A AL B K AT
PR IAR BRI, 7E Zhao S5 e A0 26 S8 h
TE BRI anti-DP AT & & LBl e 2 N R syn-
DP 119 55 75 fiff FE A DL B 22 43 T 28] 4l e 1) 7K
BRI IE AN HD) 15 22X DP [ 2 SRR EF T3k
PR, BRI Z £ | T 2T e 0 2 A S aE

PR T AR N B 2R S LAN , iR A BB o (R S
TR 9 4k S 56 % DP BRI E AT T8 95, Peng
SR AR B R TR SN 24 h (A I RORL AR £k 52
55, K fig & W0 2] DP B S i AR 3 72 %7, Chabot-
Giguere 25TV FHIN & K 36 55 4 Wi — 5 Je dh 5 X
B PR 16 WG T SUORL A E T DP A A S I 5 Ak S
55, A & B A AR, R R B A AR
AR 4 , 1568 DP AR MEw A QG o 3R BB ™ vl
REELER A TG iR A R i 45

5 W EE (Prospect)

LA LIRSk AT A B R LA AR .

AT DP AEAEY) IR Sk 0 57 AR S AR S 4
PEE4E, MXTE A SCER BB n] LUE Y, (25 FE
i 135 A 7E syn-DP RYEREVEH 4, T anti-DP it
PEVE AR R BN E 2 IR ERER
AT DAY HE AV .30 5 i sl 1) %) 2% 5+ B 10 SCHR
WTCIE G MR SIS

F Wi W) &S AFAE DP AR SR BE B 4R
175 HET IR ARG, 25 R AFAEAR K 09 A1 2 1
KT AFKAAEY) I SCHR , K 2RI 38 o 5 K AT
FAY) DP 12 BT e ] T 2 75 A7 78 37 AR S A 44
M REPE S A I A D i SCER LA Tolk s 4
WA, R Tl A s 2, B S
Tl it BB R AR I ES A F AR BOR AT E P, X T
ERRE L, AR IR K AR I A Rl AR 528 48 R 43 SOk
HRAE LR Tl b 21 B A T X6 b, AH G S5 1 Pl A5 B
25, KBS M0 DP Y2 Bl i Tolk 21

B, BN AEEFEXS DP (157 AR S A A e 5 1 4
T syn-DP (B EE, g S h £,
P AR 230 5 T Ml ot 2, 1 3% KT R AE AR anti-
DP WPk & 4 7E Rl AR S 25 b MG %) & DP (9]
IRRIR, W TR A T syn-DP, [ A M &
PR £ B(EEEE Tl S AR, o 0 Sl an-
t-DP (e BEPE R 4L . PRI, 30 A SCHR AT R ARAS T
HLIEHEWIX) anti-DP BEREMEE 4

XTI LB Y 5 N SERE L B W& A A7 7E DP
A S S A PR PR B AR R TR T X H: DP & 6%
TR L NS TTRRAY 1A, SRS P8 73 2H 2Rl e B R
w1 DP 2T M e 258, B T R
NHERY DP 5T 22 K T HC R 3 2 J] 320 ) R 5%
I, Yan Z£PU A Chen 2525 tH AN BEAI YT 5 & 45 anit-
DP HYZ5 1A B W] A5 B2, (B[] I o 22 3 3 ML
A8 5 HA A U AR 2 SRR S 00 S A S A AR i 4
TEE RS,

AT 1Y) 2 N 2 R S e S 1 BFAMILER B (1) A= )
X DP A7 S A R P AR LA A — i
JE B4E7R T AT REAY LA B AR BT AL BT AN TS AL
Y250 1k AT SR B A K 3 DP £ 2l v A DG AR
W AR OGS ) B T A S PR R ) 46
Ko BFAN R E N R EE SR L5 3] DP AE S IE P Y
e e 5 (B BARHLIRAT A I , IG5 B4 6 T
EEEH R TEM, BRI B FRY DP 4
RS M AR AE A BN — B 45 51 RN TENLEEAR
B o OO T BE B0, 75 O T PR I B2 e o i 422 30 4G
RGO 2 A S TR A E i me B 22 5% . andi-
DP 7 # HAY GC-MS L fi i, [ 7% & T syn-DP,
AT AEAAAE and-DP ARE9AG i1, {2 syn-DP & AN
REARL Y ARG . PR AP B8 I g o feff G ok 32
MRERRFEHAT S P Y 2, DAl /b 0 2 325 ok
£ THIRZE

PRA 110 BT A1 ] A 2 PN 2% R S e b K i
b FEUR MR A 5T E T 2 H AL S Yy Py
H DP (& SR IT5E . TEVE SO A AR AR S 1 1A i
PEME R T W EE 2B AEY DP Y =
TR IR LGS B IR EE MR 25 R AT
AFE RIS AR 22 TR 3R, AT AT H A HE T B 4518
5K DP 1A= sh 4 ) A Qs e AL i H i —
ARG 2 AH S A, 4 )5 w5 ZAE DP A=
VARG T3 ] R RGBT 19 7 A0 T B, e R B0
FOE DA I ) PG I 7 3
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