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NRIM ZHEEAEEG RN E S HERE
Xt oK B R R = R T A2 RO R2 M
AEE, KHFRT, RBE, HEC

L REEREMBT BRI S TS, LI 2016205 2. & H RS EEDIHT, 1 201620

TE: WFNIRA T b (HBCD ) M HE G5 Yot & B igh BRI R T B 52 . %71 HBCD F— 288 7 (10,
50, 100, 300 pgkg'), K HBCD ‘543 B i IRBERRE DE-71 #% 2 : 1 EARERE (10, 50, 100, 300 pgkg'), *f
Bk 3 d 1Y SD REGHAT I 42 d MZREs, T s ke i R IR (TT3, TT4, FT3, FT4, TSH) /K, I3
S S FF A A A 2 2 FRIR B R I (D1, D2) 1 B X 7 L R AR XS 22 ik KT o 55X HRAIAH L3S, 4 HBCD ##2
Jei, KEUMTES TT4. TT3. FT4, FT3 MRS 25 R S K2 BT &5 PR, Hb 10 pgkg! FIE410) FT3 ik
B E T (P<0.05), 300 pg-kg ' FIEALAY FT4 F 040 % FFE (P<0.05); TSH B FF##H. 10, 50 & 300 pgkg”
FIELHN TSH B /M40 2 R (P<0.05), HBCD/DE-71 E42%)5, KEUMET TT4, TT3. FT4, FT3 HkEHH%E =
AR AR TR, Horb 50 ngke! FIEAL TT4 /M8 R 7 (P<0.05), 50 pgkg' 2 300 pg-kg! 41 FT4 it
RO ETHE (P<0.05), 300 pgkg! FIEE4] FT3 Skt 4 &7 (P<0.05), P—REE)G, DI Gtk MILH KK FH
SRR HE, 300 pgkg! FIHZHBER FEKK T FHEE (P<0.05); D2 i MR kK M4 S I FRE B, 50 pgkg!
FIHHLH I 25 T % (P<0.05); HBCD/DE-71 £ %% )5, D1, D2 iEH: M HIE R Fe ik kBN 2 Tl s#adh, Hd 100 pgkg™!
FIHEAH D1 3G HE KRR R ROK Y BEMT S (P<0.05), 300 pgke' Fliddl D2 it B E TS (P<0.05), HBCD &
HBCD/DE-71 & 415 Y34 6E 38 i weAr FUR R 2 AR A TE M I mRNA Fih /Kt — 25 52 AL FRUIR BRI 22 1 RS
fir, H HBCD .—%# 5 HBCD/DE-71 & & # e M AR A SR S 7 A R AR A E B IR R 22 7

KR NIRIA Tk (HBCD ); ZVRBRRE; HURIRELE; Bt
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AL PH 4 7] ( brominated flame retandants,
BFRs ) #1200 T B i gl . 200K} 252,
KRR ool Ak, Y BTE RS
st iR h g s M SRALBHAI 0 70
Zfh, HrihiREE e 2RO (PBDE ), MY
TR A (TBBPA ) {8 ¥R+ 4 (HBCD ) P,
HBCD fE R 2R B R A I N T i
AAE, IR, BT HBCD [ ffi &R,
HEAREAEDE R AR AN:, TN
KK RoHS #RAEHYIB, MBIk s 2 )
() R T P T 5 SR E0FF HBCD A T 54
IR B2 T X215 K H A A 78R

EL2WB: ERAREELLTE (20907007 )

IRBE N2 45 44 SRR A TEAE 4T, HBCD
(R a TR E A, (ER RS R TR vk ™,
g 1R 500 mgkg'-d' B HBCD 7d )5, I
it B I FIR IR R FT3 ¥R &S, It4h, HBCD
WM EZE P4S0 FIRTT BRI TRT: B WY
P, s R s, sgm R R 2
WHGE, A FHREEE, NI BUMTE AL H R AR
R ACEREET S, HAN, AW RS, HBCD
CIRG N D0 5K E ST R = A 1}
FIRREE BN, SR ACH R AR DI RE S , 3P HBCD
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THS) (R HF7E— A B AR 7K -2 HTE 3 R A= Ak
%2 B A SRR 7E R B R AR 1k
1 R DR B R AR A AR . R AR
e AL e Rl i1 N | B E s B R
[ RUBLALES (D1) EPREANE il s, &
BRI E L 20 T4 B b gE 26 130213,
TR BEaf (D2) FEfi . AR g2k
R, D2 HAEN . RS SRR A
1AL T4 WA B T3, FEXLegl b R IR
RO AR EE AR SR e A
PUARRLACIES . H PR BRI R AT Al i A v & 4%
FHEENER,

WBErh HBCD i & & 5 H AU 2 IR IR ik
17, R AT R X R A ANTEE
SCRRES AR R Y HBCD B Aa15 04y, T2
HBCD/PBDEs & &5 4L i 5 8% AR S SL R R BH
PBDEs FZU&l 5 HARIMEER T4 e 54555
BEMA (TTR), R E Wz
HBCD WJ3E % HR BRI ER T3 MP R s, it

S BRI A2 AR TR M i I i 23k
HATE G155 = A R R G 3 AR WLARGE . A3
ML SE BB 57 & /KO, SR HBCD L&
HBCD 55 HZ R RRHE 5% DE-71 B &155%
YIEET A 3 d KEGEAT I 42 d R B IR ER S
¥, BF9¥ HBCD K HBCD/DE-71 X}k flifi i i HY
ARBRBCZE AT T RN T 750 i At 15 7 K A Y
FERFIRIKE M o A 58 45 SR Xt it — 2R
HBCD 5 DE-71 Wifhys sz 8] (a5 H 5%
2, XTI HBCD SEFRIRET )2 i KU HA
ML
1 KRB EHE
1.1 LISz R 548

Sprague-Dawley ( SD) % . ({754 ), WH
HRkBE BT s L S . BETARATRR 3
Hiy (PND3) BEAT 03 42 d (8%, FNEE
FQ25+1)°C, FPRILLFETE/ME 12 h TFI, MK
1= AN i 9797 N [ KO0 7 NN N2 1 5 =2

S0 AR L HBCD M H A A5 e iy 2
g (LMATTETT, T & 10, 50, 100 Fl
300 pgkg' DA MEESIIRE KRB S . [
— 5% I B s> A% IRZH (contr ), 10, 50, 100
300 pgkg' 3 5 2, FELHIL 8~10 HAFRL, MElE
B P IRRAIRE S, W ERRENT
FUAHE, FmEEREaEAYA HBCD (A
F [ SIGMA /A7) ). HBCD/DE-71 (fAfA2 : 1)
FIAEA I, XTI LR alifE A TR . 2257 42 d.
1.2 HRXE

SRR EE 42 d 5, ARBE, HE S IREULL,
SRR AR . RS, AR R, 25
B 3.80 CUKFRIRATA
1.3 MEEIRRFE
1.3.1  foik o TR E KT e T

RIS e s E TT3. TT4. FT3. FT4
K TSH /K-, R[> 1192 = L R DR it e
REATE IR R S TR R AR AT BRAN ] 42
it
132 A (1 ApLatss ) felmzasr (1 ARAL
BB ) & e

BOKRAZIFRE . BT BB 4
w s v=1: 2 IALIHEA (0.1 mol-L™' pH 7.3 ()
WEREhZE vhi, & 1 mmol-L”' EDTA), 1 0~4 C
TSI LA LA . SR Chopra %
B sy e BCER, EE A 0.15
mol-L™" pH i} 7.35 HYBAIRERZZ v 500 uL; JC
R TERY T4 FRAEWE 100 pL, FREWKE RN 5
ug'mL'; 400 uL 1Y EiEW . 37 CHEIA 2 h, [HIEK
L5 IRBE A 2 mL 95% B4R, 41k
X BEAS BT a2 i, T4 AREVRZEIRYS 2 h
JEIMA, FESERVIMA B, HABR . K 2w
BUREGPIRE], BOUE FER . B s
FEXTHRAE RS RS IR Y T3 &, SR
RBH T3 (R il . ORGP LA T4
YT R s AU 40 80 A TS T3 i
(nmol'minpg™ ) FER.

133 I & 1A BB mRNA K- a5 2

FIFH ST 566 2 f: PCR(Real-time PCR)JIE
[ 8 11 BB mRNA F357K - B I
FIGZHZ1(50~80 mg) I Trizol x4 ik &
TTEPERUE RNA, i 5k RS A N cDNA (¥
el B BN EI AT ), 20 CIRAE,
Trizol 157 A 28 = KA W HE ARG T = o

SCR O E e PCR W KR 2 SYBR
Green Real-time PCR Master Mix i3 & (M H I
TN SN BB, B3 A
SR A RN, IR SR A B gl
W22 1, 1 BUBEREG PCR RV 451 95 CHiZAsHE:
10s, 95 CAME5 s, 60 CilkKItft 34 s,
1T 40 MG, [TRUBEILEE PCR RN 251 TR
#: 95 °C, Smin, AP 95 C, 155, Bk 95 C,
15s, #Efi 72 °C, 34s, J47 40 NMER ., FEEED
PEIRAEAR B BRI DO EM5 S, TR, &
Ja it NFREEI B, Rt e, LU T R
FESY 18 B4 S, AR TR RE 45 SR A TR T R
BRI PCR AL A AR 5E K, a4k



1616

ERHEAR B 21 B 9201249 A)

x1 BERSIMFIIRTERERKE
Tabel 1 Primer sequences for target genes and length of PCR products

. Length of PCR
Seq Name Primer sequences
products
D1 Fw: TCGTAGATGACTTTGCCTCCAC
Rw: CCGGATGTCCACGTTGTTC 10Tbp
GAPDH  Fw: CATGGCCTTCCGTGTTCCTA 107bp
Rw: ATGCCTGCTTCACCACCTTCT
D2 Fw: CGCTCCAAGTCCACTCTCGG 195bp
Fw: AGCCCCATCCGCCGTCTTCT
B-actin Fw: GGCTGTATTCCCCTCCATCG 154bp

Rw: CCAGTTGGTAACAATGCCATGT3

FT A FEAS B Y PR P 2 BE L TR B9 906 34 L (C)
{H o H IR mRNA 7K 800 52 2R FH AR E 2k,
FI 272k A T
1.4 SiH=ZE0H

Vi SPSS 13.0 i A4 T8 s B Fn Ak 3L,
TIRZER L X + 5 FoR . 4R LR T 22551
R g5 AL T 227081 ( One-Way ANOVA ), 4
[ 9 7 FL AR ) S-N-K K6, P<0.05 N2 A
GiiteFE Yo
2 SKINGER
21 KRMmFERERREHEKFEHTH

% HBCD H—#% 42 d 5 , &4 R B
FFOPR R BRI DL N 2 PR

W2 Fis, 5 X IRAIAH e, K BUALTE H TT4 .,
TT3. FT4. FT3 V¥ RH A 7 8 7 i K 2 I 5Eng
THER G FRErES, Hd 10 pgke 4 FT3
Ve E B VETHE (P<0.05), 300 pgke™ FIHEEZH Y
FT4 ¥ B 2EVE TR (P<0.05),, TSH 2R
3, 10, 50 & 300 pgkg ! LAY TSH e i
F TR (P<0.05 ),

HBCD/DE-71 B & %8 42 d )5, 40K
T HR BRI R AR IE DL AN R 3 R .

mE 3 por, SxHEAmMt, E45EE,
KEUMES TT4, TT3. FT4. FT3. TSH ¥
HRAGBARNMKERTERZEE, Hh 50
ngkg ! FIEA TT4 W W& METHR (P<0.05), 50
ngkg! & 300 pgke! IR FT4 WRIE W& VT
& (P<0.05), 300 ugkg! FIEAHM FT3 WeJ¥ 3%
PTHE (P<0.05),
22 KEFFAEALG | BIEEEEHE mRNA
RiE KT HIR NG

Zad o 42 d MBRBELRIE, AR EITFDE
T 2R 7 B2 mRNA 237K A28 Ak I i
WrE1 AR,

WK 1 Fi7s, %4 HBCD %8 42d, S5XHIRAH
FIHE, 10~300 pg-kg™ FFE 2 K FUFIEZH S
1 FUJ LGS ) 2 TR ka#; HBCD/DE-71 B4
7 42d, 10~300 pg-kg " FHA4 R FUTAEZHSL
W T UL TS O R e s, (AR — KR AR
545 7 8 S LS AR A g4 22 5%

K 2 fis, SXHIRZAHEE, HBCD 2% 42
d Ji, 10~300 pgkg' 757520 1 & Al ity
mRNA FEACE T, Hri 300 pgkg' FEAHE
IKJKF- % R R (P<0.05); HBCD/DE-71 &%
% 42d 5, SABAML, 10 pgkg! L 1
IS 1 TR, 50~300 pgrkg AL T B
WIS ) FbEs, Hir 100 pgkg! FIELHRY T A8
AL ) 0 35 = (P<0.05 ),
2.3 KEMALR || BPHAEETE 1R mBNA Rix
IKFEHIZ M

Zeid A 42 d BRBESLRE , 41K R

&2 HBCD E—RF|TARMFNFRBHZHEN (x£5)
Tabel 2 Serum thyroid hormone changes of rats by HBCD exposure

2051 TT4 (ngmL™") TT3 (ngmL™) FT4 (pgmL") FT3 (pgmL") TSH (plU-mL™)
it iR 74.68+5.90 1.28+0.13 11.62+3.04 2.30+0.26 1.29+0.09
10 pgkg’! 77.58+7.21 1.300.16 12.030.46 2.74+0.18* 1.07+0.08*
50 ugkg”! 70.10+9.83 1.15+0.13 10.91+1.69 2.16£0.29 0.97+0.16*
100 pgkg 71.7+9.59 1.21%0.17 10.89+1.76 2.39+0.28 1.18+0.14
300 ugkg”! 63.22+4 81 1.02+0.09 10.56+0.69 * 2.05+0.20 0.87+0.16*

* R 50 IR AH A B 25 5 P<0.05

%3 HBCD/DE-71 EARETARMFRRKBRHAENTL (xx5)
Tabel 3 Serum thyroid hormone changes of rats by HBCD/DE-71 compound exposure

2051 TT4 (ngmL™") TT3 (ngmL™") FT4 (pgmL™) FT3 (pgmL™") TSH (uIU-mL™)
it iR 52.79+10.53 0.92+0.13 8.29+1.59 1.2240.13 0.78+0.12
10 pgkg™! 53.19+14.68 0.93+0.15 8.70+2.31 1.46+0.27 0.60+0.27
50 ugkg”! 69.40+8.36* 0.99+0.15 10.58+1.18* 1.37+0.21 0.84+0.12
100 pgkg™ 61.51+11.17 0.95+0.12 9.60+2.13 1.32+0.20 0.81+0.11
300 ugkg”! 64.96:15.42 0.96:0.09 10.38+2.29% 2.10+0.95% 0.89+0.16

R SN B LU A 3 255 P<0.05
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PN B e A A

O X}

B10ug/ks
B50 ng/ke
0100 1 g/kg
3300 1 g/ke

nleng"

D1i%71 (nmole mil

L

E1 ARFREFE2HENKRAFHAR | BEMETE 20
Fig.1 The effect of different exposure doses

on D1 activity in rat liver tissue

KBTS T 05 AR mRNA 25 1 5L

B
B10ung/ke
B50ng/ke
0100 ng/ke
B300mng/ky

2 AREBRJ|FRIBEAXKRIFHEAR
| BYFERAEE mRNA RiAKFRINE
Fig.2 The effect of different exposure doses

on D1 gene expression level in rat liver tissue

2l 11 ) BB ERS g K mRNA 26k 7K 1728 Ak 15
LU E TR

WKl 3 fra, 4 HBCD %52 42 d, 10~300
ngkg™ FIHHAL KLY 11 R B R  7 E MR Tx IR
4, Hr 50 pgrkg! A1 100 pgkg™ 774220 1T 260 i it
Wil 7 B E AR ( P<0.05); 4 HBCD/DE-71
AT 42d, 50~300 pgkg AL 11 BB
N E TR, Hob 300 pekg 72 EEE
PR EHT R (P<0.05 ).

KB 2L 458 11 754 5 At o5 0 2 A st

O X

B10ug/kg
B50 ug/kg
8100 mng/kg
8300 ug/ke

3 FRERBFIEENKRMAR || BBEERTE NBIRIT
Fig.3 The effect of different exposure doses

on D2 activity in rat brain

WK 4 FrR, 2 HBCD ##% 42 d, 10~300
ngkg™ I A4 27 11 750 58 A mRINA 2634 7K -
PR T T 4, Hirp 50 pgkg™ FH2H 10 2R

KRR ZHL Y 1173 e i mRNA 2 i 10

0 X

B 10ug/ke
B50ug/kg
0100 ug/kg
8300 1 g/ke

4 FERFFIRENAFRER || BUEHHES mRNA RiZKFHISNE
Fig.4 The effect of different exposure doses

on D2 gene expression level in rat brain

fi (P<0.05); £ HBCD/DE-71 & &4 42 d,
10~300 pgkg FEAL [ BB mRNA k7K

SE¥IE TR IRAL, (HESHEE X (P>0.05 ),
3 iTig

3.1 IiE R EAR IR E RN

FDR BRI R AR R B 2 Aoy =Cist,
— MRS M EREALSE, USES 7
e, — P LIRSS (FT3. FT4) 1B
LAY Mgy 85%LA 1% T3 Hl yT3 2
T4 FESNE A LUNRT | B AR LS A 1 (5"
— WAL B, 5 — WAL W R SR I A1), K
Wy T3 ANEAHR ISR A AEYEYE, A E
B EIE RN T3 A BA EYim i, vEm &
PEARTAERO) i TT4 A1 TT3 A2k is
Yeit A W 15 7 A FOR BRI R RN A9
FEHRET,

A, 534 L, 4 HBCD ##%)5,
50~300 pg-ke” FIELAKRUME F TT4.TT3 . FT4,
TSH 38 T FRE#H, 10 pgke ! FIH4] FT3 B2
Fhm (P<0.05), FILHIER HBCD ##%, XK
KB RBAFARIREZE AT, JCHRZRR
2 T3 1Y T4k . Palace 252X T 6 £ YO BIF Y
WoR, 4T HBCDs 56 d Jm, Mg
FT4 &%, FT3 LAMMRE. hTLEEE
SAFTEM) T3 A A AW, & nT Bk A S 40
WX A5 A sk, 3 T g 6 R s i
RS ZE Ao, L, BRSO R
AR Al X HLAAR A= G B Y R e B O BH &L, i £
HBCD/DE-71 %## )5, TT4. TT3. FT4, TSH ¥
TH , 5 HBCD H— R FE I A S U6 45 RAFAE 2 57
X—I LW HBCD i HURIR R THLE S
DE-71 AJA], Hamers 2525547 0k BRI 40 i
(GH3) 525645 5 i n HBCDs H A X AR IR =
T3 B RIEEA A ; 1 DE-71 588 3Gk HAH:
R HR BRI RE, Heln TT4, TT3
& A 2 MiE R A TR ORI R KE
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i T, S 2 MR A 2R AR
AN AT ] — o B — 1 o F) 2 S
3.2 PRmEETE /1% mRNA RiEKFRIZME

DR BRI 2% A A0 S L B e i, &
MBS 5 PRI R A S T, T ELX R
RRIIfE A EE M ER . 1 RBHE (D1)
FEAM TR, AR R AR R A 2
TR AIEER T3 By EERIRCY ) 11 BB aEE (D2)
FEZI TS, KINE PR S EZ 2R
B, MHE®AK., K& RINGELFEEAREE
Hﬂ[ﬂ]O

AR EER RN, SRR, HBCD 5
HBCD/DE-71 7£ D1 it & H mRNA kK 77
TEARKIES . 4 HBCD #%)5, D1 H#HEME K
mRNA FIAAEHIER, X—B5 £, HBCD 1
il D1 B SEIIR T mRNA BIFRAKF, IS
DI JGPEREAK, D1 IR A 22U IR A%
& T4 ] T3 FALMCEeRmg, S8A&M T3 K
SRR, SARTFIET T3 ACE FREARLE, X7
HBCD R S0 g B 76 X R BRI 2% A Rt
AEVEBAERRIR, B R T BRI R R
52k ; 4 HBCD/DE-71 252, D1 1514 S H mRNA
FRK TR, D1 IEHETE R T RS R
T4 [i] T3 AL A WBE FiF D1 ST
=1, T4 TR, T3 THE . HASCH DI iR S
XTHRLH P B 2R, IR EIANEN T4 F
K&, T3 FHE. WiASC T4 7K s s,
XAHESE T DE-71 A SVEHTS D1 (RS &
FLR SRR K T A8

LSRG 4 P T4 18] T3 B9 LA L
o D2 fiEfk, MIMARIES 0 T3 76 KA B M
HI e 0 s A A BT F N 4 ZUR I
5 T4 AKFHTFAT, 8RN T3 AKFik D2 76
FITE T4 KPR ERPY, ARS28 22 HBCD
FEE, SXTAME, RHEAEANME T4
HKPREMS, D2 IGPEREAS, T IfyE T T4 A0
A ETTAR R BRI T4 B, Beh,
D2 EHEFNR A Z R R T RRATaE R T
HeRFMLAZY T3 7K sl 251 i H B A —Fob
RAR 4, 4 HBCD/DE-71 %52, IiE1Y T4
F SR, KR EUKZLZ D2 WG T, X —
% 516y T3 7KF-H ik D2 3% S FIfE T4 KE3:
[P EAAT . LN, AFFT4E A 7R D2 mRNA
TRV E5AN T3 K-8 A & %)
AR AR o
4 g

DR BRI 2% AR5 HLAR R IE FARSE, SFHLIA

AR EERE B RLEENEN. AU A1k,
ST YA BT HBCD S A 15 e bR
PR EAR W R, LK UER] , HBCD K&
HBCD/DE-71 {54443 heia i el s AR R = A0
B A TG PE K mRNA ik 7Kk — A i p LA
R E M NFRS i, H HBCD B—2EES
HBCD/DE-71 &4 #5X Hap A st S e
I TFHERCRAAEE R R 2E S . B, AW
WF5T 45 R B SC Y S e i BR 5 R HBCD (3 PEAE
Hl, & HBCD MHE G154 M i PREs il Bk 5
RKEPEM L T — 2 S %8R, F5 T HBCD
OF LISy Ay S

SE R
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Disrupting Effects of Hexabromocyclododecane (HBCD) and its complex
compounds on rat thyroid hormone metabolism after developmental exposure
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Abstract: To study the disrupting effects of Hexabromocyclododecane (HBCD) and its complex compounds on rat thyroid hormone
metabolism after developmental exposure. Sprague-Dawley rats of 3-days old were exposed to different doses of HBCD (10, 50, 100,
300 pgkg! body weight) and HBCD/DE-71(10, 50, 100, 300 pg-kg™ body weight) for 42 days, Thyroid hormone levels in serum
were detected using radioimmunoassay. Deiodinase [ (D1) and Deiodinase Il (D2) gene expressing levels were tested by Real-time
fluorescence quantitative PCR assay and the enzyme activity of D1 and D2 were tested with Chopra’s method. Compared with the
controls, after HBCD exposure, serum TT4, TT3, FT4 and FT3 concentrations increased at first but then on a downward trend with
increased exposure dosage; FT3 concentration of 10 pg-kg™ exposures increased significantly (P<0.05); FT4 concentration of 300
pg'kg'1 exposures decreased significantly (P<0.05). There was a decline trend of TSH concentration at different exposure doses. TSH
concentration of 10, 50 and 300 pg-kg' exposures all decreased significantly (P<0.05). After HBCD/DE-71 complex compounds
exposure, there were increased trends of serum TT4, TT3, FT4 andFT3 concentration with increased exposure dosage; TT4
concentration of 50 pg-kg” exposures increased significantly (P<0.05); FT4 concentration of 50 pg-kg™ and 300 pg-kg' exposures
increased significantly (P<0.05); FT3 concentration of 300 pg-kg™ exposures increased significantly (P<0.05). After HBCD exposure,
D1 activity and its gene expression level both appeared to decline, and D1 gene expression level of 300 ug-kg™ exposures decreased
significantly (P<0.05). Also, D2 activity and its gene expression level both appeared to decline, and D2 activity and its gene
expression level of 50 pg-kg” exposures decreased significantly (P<0.05); After HBCD/DE-71 complex compounds exposure,
enzyme activity and the gene expression of D1 and D2 were all increased. D1 activity and its gene expression level of 100 pg-kg™
exposures increased significantly (P<0.05), and D2 activity of 100 pg-kg” exposures increased significantly (P<0.05). HBCD and
HBCD/DE-71 complex compounds both altered the activities and gene expression levels of thyroid hormone metabolic enzymes.
This process can be further influenced thyroid hormone homeostasis balance. There were great difference in toxic effect way and
toxic effects for HBCD single exposure and HBCD/DE-71 complex compounds exposure.
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