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M. AXEZ X BBP KM A F AT BBP K E HAU T WAE MM A F A F &0 07 W BB R RHAT T S5k

KA

4% 7 — F R g (phthalates, PAEs), X PR Bk & fig,
1B e R BGEE 7). iR R R e w2 TR =
7R R — S TR N At R s R . T
NEAE S REEFMTZ A, 2K ZHFRREC
N HLER FARAE B2 RS ez —. AT,
H i PAEs 4Bk~ & Cak B JUE i, JF B4k
e K Kk PAEs {E A WAZAEMIS 38, T iz
AT B AR X 3k AR 2 i i — BN PAEs 8
PEA, (HIUTAERBEERT T HIRN, RILZH PAEs H
HRMIERH, 4% PAEs STl gimy . SURAF s K
S TARVERY. PAEs B 1R 58 i5 G AN 1 i B
& E OS2 B ERME GV, 1997 FE 1 R EF A s &4
(World Wildlife Fund, WWF)#1| H ] 68 FhIf bz &2k
V)5 ALFE 8 B PAEs. BRINIEEE T~ 1999 48w HF 4A R
) i e R 7 A0 2R R R I ik DY, 98 [ AT
2005 444 6 Fl' PAEs 41 N s 35 i 1075 4, 2R ik7E
AR E A

WR-_FEBRTEYE, AELEESNE XFH%

AR T H IR T ARG XORAR R R K T g
(benzyl butyl phthalate, BBP)(&] 1), J&T PAEs, #ik
RN W T, MW &P, BBP Al LA
ST, AR R MR R RN . AR
ML BEARERTE . WG] A i b S R R O
FHIN KT ek, R a4k 2T (B AR
HLHDEATE 2. BARIUE O — 2 N AT 2210
F7¢, {HHHA 5% BBP W75 4 I f& % i 7t 20,
e HL b T 93 A A T R A ) A R PR
A BBP X AR 520 1 T0 8 . AN SCHEE g
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PET T AT 4508 .
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1 BBP K TEARNY MBP 1 MBzP 4514 &

BTG, AARANSZIS R I, BBP A DL AL R 41 i MCF-7
U, AW R A O AT R R T B
(mono-n-butyl phthalate, MBP, 25%). 4l Z& — H iR ¥ Fig
(monobenzyl phthalate, MBzP, 48%), 4i 7 — F g
(phthalic acid, PA, 6%)f17k ! iZ (benzoic acid, BA,
3%)(K DPL RS KRB, X BBP & YR
Wistar M1 K B (Rattus norvegicus) i JRWGIEAT 72 #7,
R ILH) BBP AR =¥ 6 M2 £: MBP, MBzP, 5K
FZ(HA), PA, BA fll—F MBP [ o-SE 440, 5
&b, X Fischer-344 K § 34T A F )& “C ##ic () BBP
Py, RIL BBP RIS s HE A Ak, 4 RAR
WRIE R 92%; H, £ 24 h N, KK EQ~
200 mg/kg)4 BBP 3= ZE M JRIETEBR(61%~T4%), 1=
W JZ (2000 mg/kg)BBP =& B it FE{H W B (57%); A
B, AFEFER BBP SR~ & &AE, mit
Ut B BBP 1) 771 8 52 i AR R A X o sz ey 32 22
AW R R A ); Bt 20 mg/kg
“C-BBP 3 4 5256 & B, BBP 7E M55 H - N

10 min"%. SF4b, Py s s 2 N ik A 5
KT T T BBP 1ES WA [A) 25 H (AR R A,
RIL BBP FEAESNWIMIRFNE . 3% A/ i b AR
MBP 1 MBzP & F 21U =4, 1 BBP fE A LH
WA AR, /N7 P RE & BBP & M 443
B — AU AL B

1.2 BBP ZEFREER A i RE KT
BBP {E BB A, FIRNT 19, b
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R B B EAEREM RS EIRE, Rl AE
TS EIAF) 37333 me/kg!". AATEE S il
BBP )i 2 il i 5 A R S i i, SIS R B,
N EER BBP [P K2 FR & AIA 2 pg/ke, %L
JUE L AT D A SR D B N BBP, HAEA
A LUA BRI 3 451571912001 4, SO SE
NI 3R — e g (i ) BRI IRINAIAE %)
T KA ER T (35 e FR A I 2 B PAEs, L BBP G
T B i B I B AR R 40 3 T S AR
AL, ANIRTFARR H IR IE ¥ B8 (di-n-octyl-
phthalate, DnOP). #Xifi BBP 753 [E A #5431 [X )+
b & BRI Sun 2 N USE I RG IBRYT = A
Hiu X 843 PAEs & &R K B BBP iR E S BEET
PR KA RS RN 0.34~4.8 ng/L, TMZES
B A[IA 30~260 ng/L. Li 2 N4 0 457 3 1 45 vl
Kt X 225 PAEs RN RI, 5 MEER
PAEs(diethyl phthalate, DEP; di-iso-butyl phthalate,
DiBP; di-n-benzyl phthalate, DnBP; di(2-ethylhexyl)
phthalate, DEHP; dimethyl phthalate, DMP) /& 15
PAEs M & 51 98% VL I, [Fltk BBP 7 H & &
A ZBEANTE. BT RE OGS, S aE T 28 Ak 5
TR, AISHEEY BBP MARE Mg —1ET 5
(dibutyl phthalate, DBP)%F ) 58 — K F 40, itk
WA P AT T . (E B AT R K R R R
BT BBP [ kA7 4 5% R A 20,

Hal, B EvEAG AA N PAEs 1% s /KF 22
S 38 T 43 B PR BRI L AT R R R I ) B AR A
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YIRS R, E. ME. HASREER LT
J& T ONTE AR R F R IR R e AP B R, R R BR
VORIV RE S, AR R — H R PR Z 8 (monoethyl
phthalate, MEP), MBP, MBzP FI4[ 2 — FH R B (2- 2. 3
C.fi§) B8 (mono(2-ethylhexyl)phthalate, MEHP) & i J&
B3¢ 1 (4] 4 FRACA, 53 IRE L TR 53 R AR 2K — H
fi% — 2.1 (diethyl phthalate, DEP), DBP/BBP, BBP, 4[}
IR —(2- 2,3k CL %) B (di(2-ethylhexyl) phthalate,
DEHP). H 1, MBzP fEAZE% £ E Z2 a8 JR 15
Bk #) 403.4 pg/L?, BANEWIR LI, BEE
1% PAEs B 38 3k Jif 5 56 8 B AR L@ i B ALk
NFAILVERPY [, Main 2 ANPHED R
1997~2001 4FHAE] 55 2= F0PF 32 B FLFE S o PAEs LS
TEGY)LRR S, SRS ESNAAHE RN, K
WZF 2P MEHP S E& &, N 4.0~
1410 pg/L; 12 BEFLFE S MBP & & i, e
X% 10900 pg/L.

2 BBP HyRMEEMEEH

BBP & —FIAEEN T, SUEWE 2 —
ol 5L R AR Ak B D, o B R B2 A )R 4
Bsh P, Harris 5 A P8V 4 M RE X4 A8 5256
RIL, —L& PAEs HATSSMMMEB R G, ol
R IEYEINF  BBP>DBP>AL 2K — R — 7 T i
(diisobutyl phthalate, DIBP)>DEP>4 %5 — H1 g — g
(diisiononyl phthalate, DINP), 1fii PAEs (/#7440
MBP, MBzP & MEHP &% A itz £ /E H. 1M BBP
TN 81 e e o e %) DR A FE 40 B B o 51 R B 3 R
Ji (vitellogenin, VTG)F+r, XIE T BBP KX
W] e AR R R . B, X
TAEGE SN 7 WY, K IR IR E
R RERC & P BUR=BUR= R A /] 2N b e
7 ¥ WG 3 & (peroxisome proliferators-activated
receptors, PPAR)SZ 1A [ 5 1t 45 & R Wi 5 IR &
(AR I %, AT & 77 A A B 35 DY) BBP R fig 4%
ik 17B-ME P (H AR AEIE MMESER) 5 2 R 45 A 2%
SN A AR eid & g U NIE 1 o N
W o R DL I R R e R DR R A s e H AR
A A E N A Y, o RO R T AR T A R
PR, BRSNS e A AR, G 2
AL B JE A DA KA T RE. MEBCER R T (BLFE BBP) R

TR TR FEUEIE AT R G AL, FRIOR T8
HSE AT, BET BBP [ P8 70 s T-Pefi AT 2R 354,
JEHAE R HENEZN YR BT R M R

3 BBP fMEk RS R A

31 ZWERER

SNYIREFC RN, BBP 1] DL $23E R 1 A 5 &R Gt
55, MmsEmAMER S . BEERRHS BBP 1)
FRIETE 14 KRG, KEEN. BT8R R E =1
NBE, TR BRI R BE, H A R AR AL T2
HF.B2. Sharpe 25 NP3 % 9, BBP 44 H 7K 2 Fa 40 1k
PE K BRI BB 5 52 MR 52 LI K/ IR B8 5| i B KK 17
A E W (10%~21%). 36 BBP ] fgil i Hifs
A R G — R A ) RE.

VAR SR, — e A By 7 P 2 50 I iR R AT
PAEs % & LAVFAY PAEs Xt A2 53 14 Az £ B A 52 ).
Ahmad %5 A\P% 22 14 ROKRGE B YL BBP®4, 20 I
100 mg/kg), RILZIARZERIN, FACH A4 E FRAE,
B W BEL P ARE P K BB 52 R0 51 R 2 B AR,
R R, I35 B EH KT FRE, X ebsh B4,
A BBP s ol LU TR E, LR E
(RS T A5 AR A . [FIIE, BBP 558 AT DL PR 1
PEKBURE T 80H PA K FLARHIAS R 3 . S 2R AR 4
R %4 BBP L AWIRETE (750 myke)h KRG,
REfs 5 4050 F1 A F2 e S AR ATAERE, FRK F1
MRS E (B E . 2. aislR. BRESH
daxt ARG o, B EE A R, IR Fl
AT R & H1. BBP 4 41F B X5 K B AT/ B (Mus
musculus) A BN, HAFRZE ] BBP 2551
KR 23 BOAS TR 1 R B BORG 8082, 0, PR 2 45
7~9 K# T BBP(1000 mg/kg)<x S B BUA MEF &
RE WL, M5 13~15 K5 BBP(750 mg/kg) N 25 3
FE AN A A RO DL R 45U, BBP BN
5 R G R RS B A MK R, #fhit, BBP 1
TE W B AR FAEH KT 250 mg/kg.

FAN, YK R 2T BBP A ESAC Y MBzP
J&, SRR RAEREZEW N, W BBP R~
MBzP tA] DUz m it )5V R R BT, (HAE,
5% —F BBP AR % MBP % #& %2 ] Bk %
(Marmoset)J&, HAEGER RKILESE, JRIE LKL
52 ek B0 52 P, i e A AR B AT MBP B iR
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Ja, M5 S E KT T RERY, U [ 56 0 At 225
N MBP (¥ 8 5 RONE

3.2 HHESEEESE

TE ARSI, 52 AL SRR I B T T S
IR /N RIS 7 B0 10 e BRI 58 AL SRR 40 i 7E 52
R WAINIEIRIG S 15 KGR IT R85, JF—
BERFSRMRIE S 15 R, B8 21 RAAWATRE
DA/ ERARIEGE, HRAE M 5 % SR
WA FRE— P 7. B, PSR 22 REHK
ANERBRRT Y E T Yu S NYR IR S S R4 i AT
A B BRI i L 5% 77 9 Y4 5 BBP(200 pmol/mL), 24 h J5
TS KA SR, MRS ) B RRR. BRI
S5 R W], BBP 45 BEWS 4 2 TP S [ W AR i 5 2 [
2K [ i A B PR 8 T 2R H (steroidogenic acute
regulatory protein, STAR), 77 & LM (aromatase,
CYP19al), &I EE 17B/5ZH (17B-hydroxysteroid
dehydrogenase, 17B-HSD), K%K A Nr4a3 &1
Fik, HETTRNN K B BE )& B, 534k, 1 mmol/L MBP
YR 48 h ] DL 25 BRI OK SR RAR S8 AL SRR i Y
JRAE e MRS R A TR d ke WL, BBP
AP MBP R DL I B4 407 4 A= 5 40 i T 52 e
T RE.

SO ) J5T 240 2 52 I O3 A R 37 B R AN [ 5
MBP L2 /) i 52 H[8] 5 40 68 40 i (MLTC-1)24 h g,
R IR B2 MBP 31552 Fi 43, 1T e 771 & MIBP 41171
2R o3 h, SR AR DR L] e 0 2R A B P450sce
RIS [E B 3B M &Ll (3B-hydroxysteroid dehydrog-
enase, 3B-HSD) % [H] 5 40 Md i b 25 B R & = AR A 1
3(insulin-like 3, INSL3)FiA &3 K™, i MBP
A DA E I A ) /) BT S5 0 I R P R A0 ) e
EIEENEA

74, PAEs FTifs -3 HOBERCER T 40808 HA Fi &
Rk, Horh PAEs %/ B S8 ALAT N 2R 52 Jum) 26 A
A E AR, Z 3 35%5 PAEs FT 53 1) 52 I A= B
N REEA TR SZ M. RS A S5 K P, MBP % £ 1] L
BEHIZ HCG R0 6 B 52 A7) J57 40 i 52 R ) A=
B, T FIREF ) MBP X ARG )L S8 Ll o 40 i 1
E YT EI PR i

33 WATRYIHES
NBERATIR A K0, PAEs 285 545
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RGP R, AR B RESR A B 1 (1) PAEs 0]
Rext 55 B R m AR A R s2m. WU K3, MBP &5
K T 0 B AR RN 12 30 e IR T A IR BN R &R,
MBzP & &t 5k F 8 E AR O M H A LR QU
Yy, W MEHP. 4B2% — H B2 B > fif (mono-n-octyl
phthalate, MOP), & 48 & — H & ¥ T fig (moono-
isononyl phthalate, MINP)% 551 2 %045 Jc 2 2% M
FAEH Swan & NS PNE T E 134 44 2~36 H %
53 B2 ) AT HE #E (anogenital distance, AGD), & 3R
4 Fh PAEs 1R 14 (5.5 MEP, MBP, MBzP 1 MiBP)
W ¥ 5 AT 54 48 % (anogenital distance index, AGI,
AGI=AGD/ /£ H (mm/kg)) Z [f] i J b 9% & . SR T,
Jonsson 2 NPT EOR, R B ZENEIEHS
Wi 5 PAEs %55 2 B R KL EAH LSRR,
It, PAEs [1) 5 5% & & s N AR A Je g fe, 75 2k —
.

Main 25 NPYXFPFEE L 3525 A ) Lt i K BF L
PR E BT, BRI BRI 1) 2 B /K P 5 FR S
FHORMPE, BRI MBP & &S5 MHEBEREGEREN
(sex hormone binding globulin, SHBG)AI LH/2 i kb %
WEIEMK, SRS ERE AR DR EH,
NAE Leydig 411 % & FZhRE v RE 7L Bl 7= W 52 )
T PAEs BFEMIEM. RHAMAHR LI, ILEZE)
FECTDL R s P D 5 i )L 78 BBP HA MK
Z, VB BBP & 0] G N FIMH AT R S A E G P
FEAE .

4 /NEEFIRE

BBP E N —Ff 55 2L 40 2K — R I 95 %8 4k 771,
JUZ N E AR, B EMEEE N, JET
— PP LIRS N T, B R AR T
M IEE R EMEMAS. ©EWE N KR
Y) £ E A MBP fll MBzP. B 4R5<T PAEs MM A= il
BRI SO 2, A% T DEHP 8 DBP %577 &
K PAEs, < BBP K& H A LA X b,
TEAH I EEPENLE HANE 28, R8T BBP AR
) MBzP [FJERHEALEIIE A/, S T 8 BBP %
PENL, 5B AR AT R AT, 49,
BBP 5 HAREI =4 MBP f MBzP %3 P4 %08 At HL 4
BBP % #& X AN A K B BB R L LA K B R e AR
ViR XT BBP [f175 BR AL I 57 17 R BF 7.
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Effect of Butyl Benzyl Phthalate on Male Reproductive and Developmental
Toxicity

WANG XiaoYang, DAI JiaYin & ZHANG HongXia

Key Laboratory of Animal Ecology and Conservation Biology, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China

Butyl benzyl phthalate (BBP) is one member of phthalates (PAEs), which are used as plasticizers, solvent sand
stabilizers in industry, medicine, building and consumer products. The widespread use of PAEs contributes to their
omnipresent detection in the environment and human beings. BBP has been reported to be one of the homologous
estrogen chemicals and it can induce reproductive and developmental toxicity. The present paper mainly reviews the
exposure levels of BBP, male reproductive and developmental toxicity of BBP and its main metabolites.

butyl benzyl phthalate (BBP), male reproductive toxicity, developmental toxicity
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