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ABSTRACT : Endocrine disruptor is an exogenous substance that changes endocrine function and
causes adverse effects at the level of the organism, its progeny, and/or (subjpopulations of the
organisms. Purported adverse effects are cancers, declines in reproductive health, developmental
learning disabilities in humans, and declining populations, altered morphology, physiology or behavior
in wildlife. In these days, expert groups on chemicals in IPCS, IFCS and OECD are intensively
discussing the identification of endocrine disruptors and the proper management of those chemicals. In
this study, we screened the endocrine disrupting effects of lead using fertilized eggs of Oryzias latipes.
In brief, the eggs were exposed to lead with different concentrations at Ringer's solution, and the
mortality, the incidence of deformation, the body movement and the hatching success were determined
after incubation. The histological analysis of normal and deformed larvae was also carried out.
Compared to control, the mortality and the heart rate of eggs and/or larvae increased, but the hatching
success and the tail movement decreased. The morphological observation showed the asymmetrical
deformation of larvae and the distortion of spinal cord. The absorption of the liquid in yolk sac was
hindered. The adverse effects of lead in the ontogeny of fertilized eggs of Oryzias latipes seemed to be
stronger in pH 5.6 than in pH 7.5 solution. In summary, lead showed adverse effects on the ontogeny of
fish fertilized eggs and plays critical role in regulating biological systems and controlling developmental
processes as an endocrine disruptor.
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A3 F kel A3 geaieke] gt A3 =2
ks] 8= gl

spstEAel 23t opFESY IudEHEE
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ol AAA FA D ANE2E $Fe) Ao B
7}¢k(Van Der Kraak %, 1992; Herbst 5, 1971; Gill
%, 1979) 198019} &= DDTH-¢] s2fo] v}=f {54
Fl= Florida Zpoll 44719 27)17F vl g ez
e s7otels) ke e WA A Sol 1 B A}
Az} & 4 9lcH(Guillette 5, 1994; Guillette =,
1995a). dutd o g WEu|AR AL T2 Hs=
=3 e Fo] A3 AR 29jellx PCBE4] &
AEL A2 EO 2ol AgE A= 7o
d2x qle=dl, PCB7F 23 2{/-5 HE ol &
FAN7E BarE 7| % skl tiJacobson 5, 1990). Q17k
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Qe s,

IL A2 3
1L AlEE3

AFEAZE PO(NO)E AMgsigion] dno)

Junsei Chemical Co.oA] F~4)stsicth.
2.AI8E Y A=A

B Ao A4 shsksslE](Japanese  Medaka;
Oryzias latipesy= =374 A7 A FAHAAHA
AL&AL oA AFS-818] 0.1 60% 40X 40 cm =27]9] 4=
oA 2541°C, pH 7.0~7.7, DO T~8 mg/l B 1647+
BF7IEALR WY o) ARt A’ NS F

2} Aol o]fs}gict Zo]F= Tetra Bits(Tetra,
Germany) ¥ brine shrimp2] -F-8-& 14 13] 83| F
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3. HEHNY

Fu)7|bA1 2] =4 2hE Ringer's solution(KCl 0.20 g/l
NaHCO, 0.02 g/f, NaCl 7.50 g/l = CaCl, 0.20 g/l A]
sjeksledct. Zebae s EiT)4 o] 5mle] wjokd-e
wWalow wjokal-2 2447k kA o2 wakslgdc). wiok
L 25+1°C ¥ 16X|7} B57] 272 485t}

4. AIHE3 =H ¥ &9

Fetod F B4 o] wjfEl Y-S PH(NOy),
7} 4£-8% Ringer's solution®. 2 ujof3a}lel o v} PbEA]
#E¥%7}1 0.1, 0.2, 0.4 ¥ 0.8 umol/! FH %= 3}¢ic}.
pH Wistel] u}& o] W &u] A | E 715 vl wslr] ¢
3 wlefuix]e] pHE 0.01 M sulphuric acid¢} 0.01 M
hydrogencarbonate & ©]-£3}o] 5.6 @ 752 ZAst1
vl wAlEslgdc). pH 248 pH meter(Model 720A,
Orion)& AH&-5}3ic
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Fig. 1. Hatching success of Oryzias latipes fertilized eggs treated
with Pb(NO3)2 at pH 7.5.
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Fig. 2. Hatching success of Oryzias latipes fertilized eggs treated
with Pb(NO,), at pH 5.6.

80% o442 ¥-34-8-8 Bl Wi F]ol = de
o} 2ol e} abgol askick. oleld
A3 v ofd] Soll Pb* o] o] £ 7 AFutol] A
o 23 Al kA e]| H Q3% Ca™ o]-23lFo] A}
= 9 A H(Reader 5, 1989; Bansal 5, 1985), 2] =H5&-
8l &4~ (chorionase)?} #Ado| A7 wjF o2 A
Z}=lc}(Hagenmayer, 1974).

) NEUERT W22 EY

wjoF § 8olA) Rakde) whgAke ol s A1
U &) el g5 e 54 s}am Table 1114] B
wheh o) 127t AANHERE o) FEIL 27l
a2} £7}sle]on| pH 7.501]1-]—‘5 141.30]4 151.1%,
pH 5.69 4= 140.504 156.72 Z7}3}gdc}. me]L-
FAL AlAbE S v 2 T pH 24X 2%
$o) BErb ZVESE o ghastes AL B
glort o oA pHel whg o] Beolx| eighrt
(Table 1).

Table 1. Heart Rate and Tail Movement of Oryzias Latipes Larvae
Treated with Pb(NO;),

{Pb] *Heart Rate (beats/min)  “Tail movements(beats/min)

pmol/L by 75 pH 5.6 pH75 pH 5.6
Control "1413+87 1405+53  105+07  9.7+18
0.1 147.9+49 143.6+99 9.7+2.1 87125
0.2 1473155 1493199 9.3+2.8 83+15
04 148.8+52 151.9+11.0 9.4+33 8.1+29
0.8 151.1+5.7 156.7+14.5 8.7+3.7 8.1+£24
*Heart rate and tail movement were measured 8 days after Pb(NO;),

treatment.
"Mean+ S.E.
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3) xjALE W iR

ok F 15U Aol AT x|ol] AALe-E 2ARRE
Az}, A=) 2o 3] o] FEI) U4 wet
2| AHgo] A=A} F7)etsivi(Table 2). 53] pH 5.6
0.8 pmol/19] ‘F& A2)g F2 thE A Bk
R =L A GARE D 251%, 2 34.1%yE v+
Bl o =3 713 o] MR = E FAg AT ¢
Eur)t FEEE 7)o Ale] Zrlste] pH 5.69
0.8 umol/l Pb 2| FelAE 100%2] 71 P&
veb gtk (Table 3). pH 7.5914 B} pH5.6904 %
ALg-3) 713 ofub Al go) A Jebyil. 713¢] Yes
= A3 (Fig. 3b-3e)e} I3 Fo(Fig. 3f) F
7R 2 et d }FHEe] A9 § == FHA
7} AAAY AEH Uk ole 2opEdddAel
gloA o] AP ]l w3 Aol Aol E Aoz dE
o2 ZA qubd o g AlhlA] glojA AApAQl
w3 Aol B a3¥F Ca™ o] -2 vitamin D} UjEn]A |
old o] zAREdH, ¢ 5 FHEL o7
vitamin D9] 2H8-& WAV ZAEoiAlel] Tk
32EAS wgo e Az 2 we) s A
g sl ele Aoz deiA glch(Goyer, 1996).
o]l 7130l Y5 AAeidll nl& 22 de] WA

Table 2. Mottality of Oryzias Latipes Eggs and Larvae Treated
with Pb(NO,),

[Pb] *Mortality of Eggs (%)

*Mortality of Larvae (%)

pmoll  ,h7s pH56 pH75 pHS6

Control  °3.3+5.3 94+4.9 42142 0.0+0.0
0.1 73+47  13.7+0.7 7.6%5.9 9.6+3.4
0.2 80+80  169+52 6.9+53  14.7+50
04  141+78  147+147  128+54  20.1+6.7
08  207x137 251+138  11.1+42  341+37

“Mortality was measured for 15 days after Pb(NO5), treatment.
b
Mean £ S.E.

Table 3. Deformity of Oryzias Latipes Larvae Treated with Pb
(NO),

[Pb] *Deformation (%) of Larvae
pumol/L pH7.5 pH5.6
Control 25425 12.94+0.4

0.1 32010 542408

0.2 56.2+8.8 81.7+1.7

04 758492 100.0-+0.0

0.8 92.9+7.2 100.0£0.0

*Deformity was measured 15 days after Pb(NO;), treatment.
*Mean +S.E.
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£ 92 E pH6 olslollxe M Fel 99% o]
Aol AEA o o]-87Fs3 Pb” o] Y Z EA3}y]
o] Eol] (Tumer %, 1981; McComish 5, 1988) Pb™ o]
Lo A7re] Ats) wle] AEE FAslY Q=
AR A A AR 4 93 (Peterson 5, 1986),
dAL Ry So) g ZRo|EEARE FAEY )
o] A Ao ol A5 oFol21l Pb*7} 2| %
FE5HAA e o A FAHBHFE E7F 5 9]
(Eddy 5, 1985) A7} x]|ofeof B} A <J3FS v
A= ALE AlgE.
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FEA F3ln 2R d3tehl el E3lx 9l
AE 2 F e, asridtet 3 59 Zige
o] gtHE o} Haexl Rk B} ole
Stouthart -5-(1996)c] 0.8 umol/l Cu-8-24(pH 6.3)0l| 4] )
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&, B354, 715D A3 A st 24
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o, AAEEEE, AR 2 7| AR s S5
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Fig. 4. Thin section of yolk sac of Oryzias latipes larvae treated with Pb(NO;), (0.8 pmol/L as Pb) at pH 5.6 for 15 days. 4a: untreated larvae
(X 200), 4b: treated yolk sac (X 200). i: intestine, I: liver, s: swim bladder, y: yolk sac.
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