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Abstract: As one kind of typical environmental endocrine disrupting chemicals, steroid hormones have serious endocrine disrupting effects
on humans or animals, and pose great harm to the ecological and environmental systems. The steroid hormones are mainly from secretions and
excretions of vertebrate animals and human beings. Generally, they are easily degraded, but the intermediate or the converted products may
still have estrogenic activities. The steroid hormones are classified into estrogens, androgens, progestogens, glucocorticoids and mineralocor—
ticoids; many of them, especially estrogens have been continuously detected in the environment, such as soil, sediments, surface water and
groundwater. The environmental behaviors of the steroid hormones may be affected by many factors. This paper reviewed the sorption, degra—
dation, and migration behaviors of steroid hormones in the environment, and summarized their influencing factors including the features and
exposure levels of steroid hormones, organic matter and minerals in the environment, physical and chemical properties of the environmental
medium. It should be noted that the coexistence of organic pollutants such as the antibiotics may play an important role on the degradation
and transportation of steroid hormones, because antibiotics may not only compete with steroid hormones for adsorption sites, but may influ—
ence the microbial activity as well, and the microorganism activities have been proved to be the exactly main factor to degrade the steroid
hormones. On the basis of current studies on the estrogens, the tendency for the future research in this field was suggested.
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AR iR . 3R EI SR A0 B B FRFE TS5 K F AT A H
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Figure 1 Structure of cholesterol
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Figure 2 The basic structure of steroid hormones
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Figure 3 Classifications of natural steroid hormones by

biological function
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The solid lines gives the direct transformations while the dotted

lines means the non—direct ones
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Figure 4 Transformations between oE,.E, and BE,
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RIREERDK 6 —EBENEL, E% 3~4 km
J& K B e R 5 KA ) R RKE, 3 HL
WK E, YR B R A 2R R AR T 0 K R Y R R
A AR E B R4 T R ARER . EARR
AL AT R B, FE L 15K HERR O L E, F1 BE, #Y
WA R, 31k 3.6.0.59 ng- g, I AW BEE
PR B A T BB A . (E E, A1 BE, TR F g
AR E, fAHE R T Bm ik E S A W, E
WEEAE HE B g R AR A . BIFOR A HET, X P BB 53R 1Y
Wb B A s L BB AN S5 K

K FEREE R AR R KRR T 1035 , Bk
Z R FRY, 2 B BB R E TR R B9 T A6 s A
AW, AR 1999 A HFoT 3, S FE
EI N TR Y QLN RGY G SR8 pam 2 b
7K™, 2007 4, Labadie %4 T 55— 128 B B R 7E
TRERPEEEIBWEMLR, SR8xR, %
Ditchling A3 thFUEAS + B EH A (-15 cm) KB T
E, IEAE (28.8+6.0 ng-g™) , £ R IZVTFMIM 9 £

T 7E & SRs 1 09 B 5 S i) e U AR A 18 I T v L
ARV B 2R 3 T o A 2K B PR R AR T R IR U
1Y% EE AL , HEWT AT DUSE 3 b T BR 5, #E
TS YT 7K o Arnon SEFWEIN Y 4734 SR 58 S 36 P Y
BE,.TTR fYFE ELTRAHE , K LRI R TR IR R
G3H1H 32,45 m, T HAEH T KPR H T BE,
TTR,TTR ¥REZ 1.8 ng- L™, 2 BE, F &Y 2 1%, R}
X HAEBHLEIAT T o047, KRRLFTEBRES T
i IRHE R AR R SE RN, HEWTE A A AL A
58 7 TTR % KEFRS R %, IS H AR AT
AP AR PLESE . ERA I E L A
IS T MR TE IR AR AL, U
YR B L 58 /K FL AR B (Preferential/Macropore
Flow ) . f& 44 i 5 iz % ( Colloidal —-Enhanced Transport )
F R f# (Dissipation ) 35 [N R , R E, F1 BE, T2 @3
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L, ZREEERER SRS PR R AR T BEK T
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PrERSEAS I A B, TTR B4 AR 2 BE, 117, {H
Casey SF™HE Y, BRAR TTR L BE, BAZ P&, i TH
5 R T L BE, &, B L TTR 34 5 7335
FIER, X5 Amon FWIFER—B, 75h,E B
HHILL BE, <, T H E, 2BE, BIRIZRACHT=4, Brid
TESEBRIRIGE P B A H A I B8 R B IR B 2 L BE,
s

LY S ORI R B, S B B R A AR R B



5 31 5 5

SR U 853

W B FRE AR SR . ZE BT, DO A9 78 I
TR, X 24 [ P IR 2R ) 5 B B ) R T 2K [T e
MR ARG MR R R , FEMUOKAR o R BR i BB T gk
RS, X P RS UTAR A AT DAL fry UR 6 e 52 A AR X
BEAMRK . B RS AR EAR K,
WAL H 0.1 mg-kg™ A2 10 mg-kg™ B, 178 B
PRSI H 4.4 h FHEF 38 h, BEAEFAREW,
XA RER BT8R MR R SR BB R SR 5
TR T —SEEiE R TR Y , S B YA
PR R . 7T DL, ST AR 3R 4 b HE IR A vk BE
S HAE I P 59T R o G SR B o PR B S [
VIR PRERAT Ay Hy 7 BRI A f T g ok TS 2 T R
REFREAT R, Al e R HAE R P IR AT R
St
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A S L PIRY R AR R R, AL
JEEXS e o S R ) i 2 B IR A A B U Y o —
Rkt , -3 U b B9 A BILBE 7 25 % B T LA
RLRTE, B — M ARXT SRR A B R4, 7T LA g 7K 1
PRI [T P 2R sl A, S 7K 43T AR 32 40 T gL, AT
BN . AT, MeEE, EE, . BE, . E; il
E; ZEVURRY bR M5 DTRY) BB HLaR & & 2 IEAH
%, HHEEAIR SR 2.08%8453%E |, BE, # Fre—
undlich 2% K; & 53.5(mg+g™)/(mg-mL™?)", T A
PLBT & 48.35% e 1 |, BE, 19 K A6 EFHH 1241
(mg-g™)/(mg-mL™)"; E, EE, WG HHRE A #EHE, H
ZF L EE, Ry 2 AL & B i/ N, H R A
WHFTHE L 28 BB AR 578 AL & SR AR SR
22,10 Holthaus ™R53, BE, EE, ZETTARY) LY
Rz RS -5 HA LA 5 B SR R BN 0.6, TR ZEM
AT [ B R W B S LI T, s — 25
FELARREX A F PR

BB AE LR (Dissolved Organic Matter, DOM )
XA HLTE R B AL R A R — S AR o K AR
i) DOM W] LA 2 3 XA AR B A Mk &
KPR, X—IEH R RE TS5 R m)
DOM fIAE R 3 BLAE o 383 DOM XA 24545 ik
BTG K PR KB, Bk A PLTS B
YoKisvEAR, SEERTRBIE, WHIMBIERS
DOM ¥k FELHEAHIE; 340, DOM FPSE IR {2
HEA DS BRI A B ZEXT S B EE
5 DOM MHEAEHMPIR A, 7E4mgC-L™ Y
DOM ¥k FEF , BE, F LK Z3 L R E LA DOM

M B FEAE T 20%~30% , Bl DOM 23 T E, BIVAfES,
MAZEE F1Y5 8 U DOM 7] ARG E 75 1
HE R, R AR ic s DOM RER It A% T
MR MR, X AT BE TR 5 DOM 454
REAR T HAE Rl M), (B2 A8 9 DOM 41 A%
IR B R 52 4%, AT BB XS B Bk 3 W B L Rt i
BAT I E R, FFHEH — SRS

BT A HILI A 20 28 [ B R R A Al T
BEF= AR . FEVS/KACER) K IR TR
TTR 1 E, (5 (b B AET5 KA TR H7K B AR TR
Frpee BT IAA = B T K DR AYLIE &
BB, A Y RS R B A5 e R S
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FIPIRE 22 , 3 AT BB 2 FH T Ak P A () 25 B B R Y
FEFRAFIEZE SR
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ZAR G R B2 LTI E
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[ I 2R A B A S SR AL 2R B B R
W R B 1.1% TOC TTAR AW B 2 1Y 40% , LR ff
HLIET] BB 2R B R R R R A 5 | kR
BRERAE T B FRH, KE RS EESBA A
WA EA R, BERSEMA R B RN R,
RE MM RAZERA L EERWFEM S 2, 24
M, BE, 7R + E AR, I HAH I A 7ERY
182 BRI E R, RS BR T HRE, Xl gefn
fZiE + BB R HE TR A BRI, BRTY
JoE Xt 2 R SR 2R A I S e L LR/ NS £ (B R
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REZFHER IR T BE: IR EHI{UR 2d,
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EE, 76 87K )2 IR AR B B8 T T RT3k 81 d™9, IEH
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BRI T NIARRE &4, i H 24 B ik | Bk
BRERERET , BE, A REAf 2R A8 3w 143 J1 A8y 21,
6.3.9.1 d™, IXEFABE AT e B T AW
ARk, AT 2 (B Bt 22 3R B A [/ i 3R 5847
Ko K AER BE RGBT, 28 [ R R MOV R RIS, B
55 MoK AR F2 i BRI, W o B TR e v
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B RBITURR Y , {8 A 4 28 [ B 3R vk B 1 fin 09,
LKIEREEBIRYIET, BT RFEYERRAREN,
B S EER , HRTEXT IS E B R 1 N RCR
Y FERE MR E RS ER R TR, HERY
H S B RN TR 5 AT L - R P 95 K e A5 R R
RARY, BRTAVUR, T8 Y SO AR 4 SO0 28
BRI IRAT A A B, JUHR AHAURL Y L
i, Holthaus ZE2"%} BE, Al EE, 7E Ve _L A% b 7847
THESE, KB Ky SRS BIEAHR , BE, 7E 13 By
W i 5ok s B A e M A, [RIB R B, R b &
B HAYUREEWHEVIAE, BT ERZ XL E
ARIBISE, B AR BXEHEWT R B RA PR, (2
TEA LR , 2K B EEA R R S50 Y BoRL AR 43 A
AN EAESHER, B, % T -8 R U8 P 4 0 0 2K
B R M RNLIE, THEHSAVRMMHEERR,
AR —BAR5T

JEARSERIAE 1 nm~1 wm Z A A ML, TEHLEAE
PR, FENRER A R, 28 [ B R T LA EF
FBORG 4 J2 S5 AR R DB ) 3t T 3, X — BBy
AE5 28 BT S AR AR R &, Steiner 454
PFR R, 28 B BRI 7T BRI AR S5 6, s T 2 &
B R RE T, (AT DUSE R A X S, s
BRI BE ST B TR AR R AR A LR, SRR
WM 22 13 pH R4 & B PRGN, BT
REEARR T A B8 A9 A= ] R R, BRI 25 6 S AT R W i
BRARAEG , BA F TR E BRI . B, AT
KRR NI RAT A BRI
3.5 £EFERENSEY

PARRE—RHBED AR, BB RIEHAE
Wy IR B AR K R AT M AR AR
Yo Xuan SFPN + P FAEB L HIARNER
W) R R R AT T B 5T, B R MR SF AR B R 40
wmol « kg™ B}, BE, Y P 7 2 M (0.750+0.038 )d ™! [&
%(0.492+0.016)d™, A] DL A R AFAATEIN R T IAE
&M, TR T 28 RS R R R

368 2o 2 R S IR 5 3 R B, S A g 7K P
BEICERERIG , BEBCER AR A=A T B A , =
H MeEE, R A%, 2 31% , BE, Wyl B &y , 155
89%™, W] IR B A R A T BB AR ST,
F I PR , 288 [ BRI R =2 ) 25 7 A IR B 52 5, 2 [
B R HHAM KRS Yt T RE = A M e 4

S E PRI, R A 2R A B FE A R VR
JEREARET , BE, AWK BT o8/, H L RRAR s AP, 24

FERERRUR EE R O B, P ik B i KM S A IR 531
FTLAMR B BE,, T8 BE, MK B3 K, {H AT REFH FH:
AN SR EAERR T8 5, T R R AR 12
3.6 WEW

KEWFR R, FEAAEE P AR E S R 2
SAEYVERWRE R, B2 KEE, PR 17a B
R 178 BN R EANRFEES, FH4h,BE, FERK
P A R oV, AR 0.17 d, LR AR
RERKE 0 BRG], ULEH BE, yPLst Ff7 3
BR P HAEYRERS, WH,EER 20%KK
WL LT, BEE LARE M 10%3E 2 20%, BE,
AETERAM 1.3 d 4555 % 0.69 d, BEE TR EM 15 CFF
FE25C,FFEHMN49dIEE 092d, B, IBEFE
FERM T A i, TR BE, A% . Raman
P S Y B ERSER MR S5 IR A pH A%, I
PR A T 28 B R R R R B R E AR T R
AL, R EFE R R R R A E R T
0, e M AT R VRS pH 4,
SIFUMAFREE F 2 [ B R B R R R

4 ZRERE

1 2R [ R PR T N R OB , AT LA
PRI T BE R A FREE R , 2 [ BEECR RIT5 4L K
BPFAHR IS ; T8 DR B B R A PR P i
o IR AR B RN TN 2R, T AR [ B R A T
RE A BOPREAT SR RRILER , D 2 s I S o e
ENIDEINTREE /e S e SN

TSI 2 AR IS PRIRSE 22 Bk, T HL 52 PR
INFEN R IR R E PR AT N RS2 22
MRRGEEM, EAR BT, JE 5 B R 1
BT NGRS —RE LS - HRI S E B R 19
ST N P, (R A K [ e 5 B SR
R, JUHIEN B R BT8O K gk B LARLZE N
SEXTIX FEUER AT TAE , [RIHARAL SR [ B e R 3R
BEAT N EINLERBI ST , o R i S [ B R A9 3R 8575
QRPN SORr . BMATI S , B RTX S BB R 3R
1700 B FCRE M R 2R 2 14 R = G — AR, S AR AL
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