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Fig. 2. Distribution of the frequency of striped dolphin
strandings during the first outbreak of the Mediterranean
epizootic. The arrow shows the estimated cutpoint between
the two phases of the event.
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Fig. 3. Relationship between PCB concentrations (expressed
as ppm calculated on a lipid basis) in the blubber and in the
liver of striped dolphins which died during the epizootic.
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FIG. 1. The exposure-response curve.
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FIG.2. Estimated trends of juvenile (30-122 cm) alligator populations on lakes Apopka, Griffin, and
Jessup during 1980-87. Estimates were derived from log-transformed night-light counts, adjusted for
water level, and presented on an untransformed scale.

H6 FPRINDBOEBLWTZVS—5DEEBMEZDSTUEH,
Iy THELERUTRALLTVLR ZEARENTWLS
(Woodward et al., 1993 &)

ACTRTAMOBEREI N DS TSNz AOREE D LB O+ AL 72K, E2 OFW»
WL RL TV, COMETERINZTRTOBEEISLDOT A AT Oy OEEWHIZ, ik
Y ENCEMRY (WAt L X3 I VAR YO RS R AN 37 N B s

R, N, RIEY AT AICMET 2% K O ORI L IEG DS RIS, RO
RIHBLT0WbhH, TOFEKNEFERERIEOPBHIN TR ITNED, HHOBEEAAFEO MM I
BT LRAN LAY EOA A =X LZERIILALHMENTE O TR REZLEL LT
Wb,

4. FMMICESNBITFIVE DR ENDEEDHRRT

5 FDORAADUMNREENDIR b Oy »OZBOMNIRIE, T TN, — AT TR Y VK
Tfieb T/ (GREENE et al., 1939). CLARK et al. (1993) X, A+ 2 X IDHEND3
BMEIC L BB E2MXTW5D, PHOENIX et al. (1959) &, HAERNICS 2 bNzT A MATO Y
DRMIME %7 > V7 A X3 (ENVEY N THIEE L2, BIBOFRED D 5 FEHIC I - 724 L
EVAyE=UHRMEND LA RIIBIT2OPVITEICHEE T 2L, HPREALLTLEIZ L%
WMz L7z, \

Missouri-Columbia k%2 Biological Science Division ® F.S. Vom SAAL ¥4, A
OFRNE Y BEOBALDBEZTUNOE N 2T &% 0, MANDOEEEL RIFTT EV) FIVE EREEL
WHO Ml & 4510 L 720 B3 7 59 ZAKETIT6EICT 2 b 270 ¥ 2RI RIET B OR%



28 HEVR B KAF AP se il 2 BERAE  4550% (1999)

T, ARCHEONZHEMICER L, WRTOBBHREWLITRWADE 2 LEITH) 2 AT FEN
THACKENTVAAATHE I LERNIE L, ZOMETREDFENOME X EYHT
WESI Nz FEHNTERHENR TV XA Z2IEF ZITRIEN DRSS GO 112k Y, A RHK
FRNTVRXARL) HBEANEL, MO ZAOKERFR LIS TFELEFNL LW ML
o Tw7z (SAAL & BRONSON, 1980; SAAL et al., 1990). SAAL et al. (1990) (X, <7 A
DFEEHIRD 2 ROFE2S %), FEHNOMOIEEORE XWMAM (0M), HH H (1M),
MH2HE (2M) OVWTFhATHL2OT (M7), ILMEWEFOPNFIREROHFHEC, KESR,
AN B2 ORE, TR M V=V ETF R MRAT T Y OMEHOBEIERCE G E T2,
2IEOHEICHEN MLV EWTF A MRATFO v OfidRwL, HEMEIES RV RERELRER
Wi L7z, Von Saal 5O TH A, X 2 & LTORMIE XX, XY $EAKRZTTRIBED
BRPDOTAPATOYRIA POY UHFRENREEZRLLT0L I P HMIZHOhE 2L

Intrauterine Position

Oviduct

MALES

2M

Uterine
Artery

™

" Horn
Larax Amniotic

Sac

Vagina

FIG. 1. The uterine horns and uterine loop arteries and veins of a pregnant mouse at term. Intrautetine position of fetuses was determined at cesarean
delivery. The labels OM, 1M, and 2M refer to the number of male fetuses to which an individual was contiguous (2M = between 2 males, 1M = batween
a male and a female, and OM = between 2 females). The same classification scheme was used for both males and females. Arrows within the loop artery
and vein feeding each uterine horn indicate the direction of blood flow as revealed by injecting carbon dye into the maternal heart (for arterial flow) and
into individual placentae (for venus flow).
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5. ADRREMEDOE FN\DOFE

(1) HEFENDE

PHOENIX et al. (1959) &, MJRIIFHAEDD BRI AEE S 2R VEY - A v =V 2 IHT
EZOUMRELLTLEI EVH) ZLEEHLANIZL TS, THOMAS & COLBORN (1992) £EFL
KETNAILEWHICOWTOWNIE%1T > 72c MCFADDEN (1993) (&, BLORFIZHT 5%
THMNIZBIT B R NVE > OFREEZIZEL T\ b, CARLSEN et al. (1992) 1, T OO B &K
FOHBAZOWTOHERE Lize AF X Ry 7 513 FORILHEREORED ST OBDORD,
BHAPER OB, HEBOEM, RETEREOAFHIIHAPDLIRENRI > TWEI L&Y
LML TS (X8, K¥9).

BTORBLBEWRIDANZALEIRORIIEZ LN T WS, ZTHEHRISHOMEIZIE, 83

50

50 9 s
*—@ >100x10%ml
O——O 61-100x10%ml
B—& 41-60x/0%ml
. O—0 20-40x10%ml
<20x10%/ml
150 — o
O
O [e] 5 30 -
<. 0 £
=y \\\O ©) & ©
£ 100 S~.o o
2 S~o ° A 3 "
X S~so ] 19
¢ ol O 18
0 o O(Dp0x
: @
g 50 o 0O o
(g- IO-
6
0 T T T T T l 0 T T T T T
1930 1940 1950 1960 1970 1980 1990 1930-50 1951-60 1961-70 1971-80 1981-90

Years

FIG 2—Number (percentage) of men with sperm densities in the
different concentration bands: <20% 10%/ml, 20-40X 10°/ml, 41-60%
10%/ml, 61-100% 10°/ml, >100% 10°/ml (data from 27 publications)
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FIG 1—Linear regression of mean sperm density reported in 61
publications (represented by circles whose area is proportional to the
logarithm of the number of subjects in study) each weighted according
1o number of subjects, 1938-90
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(1) ADHD : Attention-Deficit Hyperactivity Disorder (G¥E/Ri1 ZENME EIREE)
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TIHHRERE A U WA ORIRE OS2 2R ICEINT 2 2 L 2URIR L S s by, F 72
HEnTwiv, AEFIREEIC L > THEERBRFENED, §ISRI SN ErHD LD X
NTW5, MRIZEMEONT » ADREER, WRRIER 72 380RORE, Gtz ikEos L%
WV % MBS BCRIG B OB E, KE T ORTOMFAROBERS, Zhs EiowvThess
PR 2 2L S8, BIRWEEAZUETL2OTHA ). BETEZL, ZHIIRVIEEER DK
BeZzoNs L, MERICESZITHE, BHORHEDH 5 \WIZRIE 2R S P L 7zw ik 2
EFBLTHH )0 TOVTNODVHELHEEOLIDORNIR S, #H, BLgsns L) RiERiE%
CORL > BB ALK TVD ELEZ SN L, ZEIHEMERE, 9 aEH I
$rbonbLhswl, WICBEGZME) LRROVwEn) 2L TH D,

WAL TS 2, BRERNTROVEBLZITTVL0T, EYHFEOARDTS HWETH %
LRILTEZON RV, FE, £LOWPWLEHEIE, ErhA TR TH, REREICE K
6T %o MEIIHIGEEZ I L 2 W& D R LB TR TE S L) ICREL, RELOF Lo
PO LARtIIE 525 S EThobe —J, TEGICEBEAL DB %M HMEEHHICE 2, ~—2
kBEL, BT ARICHSTHETSLIICBLES. bEAA, RN ARITEME LML A
MTHY, LIZLIEHSR TS,

COLBORN, et al. (1996) 2& 5 &, M. Yu 51319794 ICHETPCB 75> (2,3,7, 8-
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TCDF, MIE(LI N V75 ) (B EnEHME B L 728380 6 4 F h - IR =24
REDS, ERNVBBTHELHE, FERPMRRIEENHo2EHEL T2 (M.YY,
C.Hsu, Y.Guo, T. Lals, S.CHEN, and J.Luo, 1994:Disordered behavior in the early-
born Taiwan Yucheng chikdren. ChemosphOlere, Vol. 29, no.9-11, p. 2413-22. COLBORN,
et al., 199612 & %),

COLBORN et al. (1996) 2k b&, ¥ FF -V xAfaTvy, Va7 -JxzA4a7IV VK
ZRIAKMOFBEFAZ AT ML Z2) Thutdr oA Fh Tl L, miEoFHid
BEID L, BN S, MEEESD L, BB RE»D D, BREUSHDH S L 2H
# L 7z (J. JACOBSON, S. JACOBSON, P. SCHWARTZ, G. FEIN, and J. DOWLER 1984 :
Prenatal exposure to an environmental Toxin ; Atest of the multiple effects model Develop-
mental Psychology, Vol.20,n0.4,p.523-532.), F72, NL ¥+ & —1) —319934E I+ ¥ &) *
MOMERENTVZZMEE Ty FEFATLTHELVT NS ZOFHUCATEI O R ARG 2
HBbhTwasrZ L a#HE L Twa (H. DALY 1993 : Laboratory rat experiments show consu-
mption of Lake Ontariio salmon causes behavioral chanfes : Support for wildlife and

human research results. Journal of Great Lakes Research, Vol.19,no.4, p.784-788.).

7. WESNICA D MREME TR

M F147x%¥2& PCB

19824F11H30H I A=V M & 4 A XE=F WK THF A+ F 2 LIk BHRENIZ, TAYHT
EBORLFICMEFBE D o7z, ZOMICTAFF L UaETh T, RERSEHER
AT A =TT — 7 —131994% EPA IZHERALF TH O T A *+ 2 2RISR A L2 5512
75TV, 1200ppb DIERIRIED ¥ 4 L XE —FIZ LA L 25T D,

19984F, KIRHFEEBMT D5 4+ %2 ViHEH8500¥ T g /1 g HRAE Tl O IFA L HHOH L L
THESN TS, ) LIREMMIIHFET 525, 2ENICY A 432 ViERIIEEF > TS
EWVR D FAFF T OB LRSS OHBO 7 5 7T, BYFERITE I, EWv) NHK
HEDLDH 5

K2 FAAFVVREEELEEDORARRGIEE

BADEN 1 gb72V D54 +F L VBE (1pg=1k5D1 g)
15 £ BEE W AL PSS ) 50 A8+ BT B JE A28 @ B ARG B
75.8pg 10.4pg 10pg

PCB #53eb A 2RI D B KBRFRCHTH F AT AL CI3 1. 1ppm ; [ 11 e 9T 25,000
Kag / 1gh&Tha,
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B4 I IEFHHROMNIEOM S HEDOIRN & 4 > Twb, fTHE LTI, ZHEGICEbRTY
LPCBIZOWVTHBLEEI VWL L W) T ETPCBREY A Moz 23 ThH D, THIBEL
L6, PCBIEBEIT 25, FEM-SBECEE— (A2 SRR ~ABRTRRLLT
ML | B EDOHBEEELIETVD, ZOKRT% (2500 AW e kLo Twa (54
HOREEBEORE), ERER¥OYE, PCB IIEEHXICRE I TS,

c,. HH g N o T &

Cl 0 el
H H
H10 PCB &AM FFUDEREE (BOHTELULTWSRZ EH 9D SB)

N AN
Cl HH H

@ DDT (vy4£00v7zxzZ/bkU450O0OI% ) Dichlorodiphenyltrichloroethane

ARAMZERF s 007 2 ) & 21318744 O. Zeixler (2 & ) AR S 17z, 19384 P. H. Muller
XY BBDPRAREND, RVE VAT S 7 0V ONE T 4 O RYAKY D 5 5. it
MRS 2MRETH S, DDTICEDLSRELLTA ML 7 uldFbHrHThbBREALE
v CHhb, DDTIZHARTIIEE SN THHEEILE 2o T H 295 EE LETRIEL b T
bo BIEOT RTAMOT =76 I Hi#kED DDT O 5@ HE Tdh % DDE i EhTw b,

Q) ZDtOADRREMNE

974 7 H OBRBIT e RS TO7THEDS [REEA NV E V] L LTHRESN TS (HATHE
&, 1998)o DDT, ¥4 4% »offs, RENEHER, =V 7z /=N - F) T bF 2 L— b253R
LTCTEB/ = V72 /)=, RYI—Kix— MIROEHOEZ T2/ —V A, BaXFo—)
DEROAFLV VHH, 75 VEBILEY GEE#aG) RETH5,

AFL UL <— AFL Y MN)v—
CH2 = C-CH2-CH2 CH2 = C—CH2-CH|—CH2-CH2
C6H5  C6H5 C6H5 C6HS5 C6HS5

M1 AFLUFAI—EAFLY FUI—DESHEER

AFVYVEIT—RBHOBICELL, RIVRAFLUYEEV A Y TIT—RA DDy TEED,
COBRAF LUV FAT—RAF LY M) —hHETLE ),
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NS R, RIEZ D75 ER RV E VI EROWETIZ RV FICIBERORICREL
TGO L W) BAIIMEE SN TRy, BEEDORICHARICAET 2WATHNE, Z0
BWAEZHEETE 55, AN LIICESNAWE 2GS Z 0Bl MEE 7LV ZO0NT
WHAMHE 1S D 1 g (1E3g) LWIRETHESNhTWS, 80+ /774131 m
721 0.00000008 g, 0.1F/ 75 A13100¥ 3 g, 1 ppm 35755 1, 1 ppb iZ10f85D 1, 1ppt
1T D1THLH, WETHDNLZVHUTOHAE TOEXRTRT,

K3 DELITORES]

CUS A 5 B(g) 3 % % #
1pc: % :per cent 100 57D 1 g 0.01 » 100
1pm : %. : per mill 100057 1g [0.001g 1,000
1 ppm:part per million| 100 5% 1g |0.000001g 100 73 =1,000,000

1 ppb : part per billion|10 &5 1¢g e _
19/ g=1000 €3 g 14/ g 0.000000001g 10 f& =1,000,000,000

1 ppt : part per trillion| 1J55d 1g g —
(=a thousand billion) | (1¥3 g) 0.000000000001¢ | 1Jk =1,000,000,000,000

a trillion k) = a thousand billion (3%)

BN 2 AR IS SN & 2o R T,

98-6-30 NHK 71 v 7 A Y M B AFL v b)) < —210fE5 D62k H

98-6  KBRHFREZAMTBEISAF L & 4 4 ¥ 2 V15485008 T g ¢

98-7 MOKFEORE JHRICYTOY 2=y (WY RZ ), Nomhsb ) = v7 /)=,
ARZVDARIRZA (L v REYy 7 A) JENE L THBERA XD,

FOHO TRV E > OREIE A O LRIV E > & D

98-7-6 NHK =2 —2Z :30%F, HifaD L2002 1 A5 FEPEAEICHE > T b,

8. HBNHHLIC

BRI TV REAIEELHETH L. & MIIHELOBEE Tl b - 7 #W % b
B RRED D Do £ OHWIINIELR L THfEsnd b Twa, LaL, ToiEL
DEFMHAEEV L T2 b N v, € MIREFHDOI T2 L TIIET X5,
BEHEORED—D>TH L [HEELR] OMEROREIS, H7zCNTwssm e BRER v
EY) OFEEMADLENMTELZD, BEATFTELLMEZOTRAIIAREL L, B
WETICAFTEL oM TEELR L DIL, 5IHT2HOBIIALHIZZOR—TVHETRL
720 BUE, HABEOFEH CTIIAMEE REREHE CTHROMEL PRI LN TE S, 72, B
OHEMEH TEMOIE, WHIER, EWEHICOVWTHERI LN TE L, ThHDMHA DR %
FLHHILEARMLT, NG EIZOWTHY, LERMILE PIFFL72v,
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o, LDHEREEFOSTTIE, NOWBREEATHEIC % 2 ia» s [£8)] BEicowT
DD TR b, TOMIED LSRN TWS, —J, R TRIA L 72BRIC 5 BEELY E AN &
£20N% [ZHR] ST 2500508, HERTHEAM L 2> T, HIZHEIEE 2N
EREICIZ 2 3w, BOBRFREDHOERSEZEZ LN TVND Z LI, FRRPFETORILD
HHIZOWTRELZ L@ ZLEL LTwb, WHEIHOMILVLEEEZ bND,
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