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in vitro

Agency for Toxic Substances and Disease Registry (ATSDR). Toxicological Profile for
Di-(2-ethylhexyl) Phthalate, Update. NTIS Publication Number PB/93/182400. Atlanta,GA.
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Abstract

It has been reported phthalate esters(PAEs) have the potential of endocrine disrupting
effect, reproductive toxicity, development toxicity and systemics toxicity in animal
experiments. The adverse effects of PAEs on humans have been suspected because PAEs
are found in many different environments. Most papers focused on the adverse effects of
PAEs by oral dosing , not by inhalation which is more natural intaking for humans. In this
study, we are aiming to make the exposure device which enables stable supply of low
volatile PAEs. The stability of the device is still under consideration. This device will help

us research the various effects of PAE inhalation on the living body in the future.
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(TBT)0 4 8 16mg/kg

50mg/kg 0
3 4
6 DNA 20
8
TBT MMS DNA 1/64 5/101
MMS 2/76
TBT
DNA
TBT
TBT
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in vitro

BT

PCR
DNA
B.
Lot No. SEN340
JANUS 95%
97.57% JANUS
(MMS) Shigma Chemical Co., St. Louis, MO:
99%); Lot No. 50K3647
100 1ml TBT4 8 16mg/kg 3
MMS 50mg/kg
0 3
(Omg/kg) TBT mg/kg TBT8mg/kg
TBT16mg/kg MMS50mg/kg 5

TBT
16mg/kg
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0 4 8 16 MMS50
4 5 5 6 5 25
9
16 15 20 30 18 99
9 17 22 21 18 87
15 13 20 30 23 101
7 13 13 16 15 64
385
20
DNA PCR
DNA
D1Mgh6é 11 D11Mgh3
D2Mgh2 12 D12Mit2
D3Mgh3 13 D13Mgh5
D4Mgh14 14 D14Mgh2
D5Mgh4 15 D15Mgh2
D6Mgh6 16 D16Mgh2
D7Mgh7 17 D17Mgh3
D8Mghl 18 D18Mghl
DIMit2 19 Eta
10 D10Mgh3 20 D20Mgh2
Student t p<0.05
SPF
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TBT MMS
0 1 3 7 11 14 21

control (5) 254.6 258.0 260.2 2650 267.8 2975 3150 3334 4235

SD 16.0 8.3 108 9.7 8.4 21 4.2 78 24.7
TBT4mg/kg (5) 254.6 261.6 2616 2672 2704 288.7 3118 3315 4184

SD 16.3 112 135 116 123 97 8.2 78 153
TBT8mg/kg (5) 254.0 258.3 2618 2592 2620 286.3 3123 327.0 4180

SD 16.4 107 121 133 111 9.3 8.7 17.4 20.3
TBT16mg/kg (6) 250.8 2515 249.2 2490 24938 269.8 295.0 318.7 406.8

SD 136 16.4 17.2 202 208 196 147 153 132
MMS50mg/kg (5) 253.0 257.4 258.6 2626 2644 287.0 3024 3228 387.8

SD 11.0 12.9 12.3 136 124 7.8 13.0 10.9 42.8
TBT MMS

TBT MMS
TBT
TBT
16mg/kg
MMS50mg/kg
TBT MMS
76 2

TBT 0, 4, 8, 16mg/kg

MMS 50mg/kg

0mg/kg (5) TBT4mg/kg (5) TBT8mg/kg (5) TBT16mg/kg (6) MMS 50mg/kg (6)
16.60 = 167 16.00 + 141 1520 + 1.79 1483 + 1.47 1520 = 205
1700 = 0.82 1680 + 0.84 1580 + 2.28 1580 = 2.28 16.00 + 224
524 £ 0.33 53+ 080 5.66 £ 0.37 5,67 £ 0.34 554 + 0.28
5.66 £ 0.34 567 £ 0.46 599 + 012 6.15+ 0.19 * 5.88 + 0.18
0/83 0/80 0/76 0/89 2/76
*1t P<0.05

()



20
11

5/46

20

TBT4 8 16mg/kg

BT

MMS
TBT MMS

DNA

72

20

5 6 9 17

1/33 1/33



2 0 0/4 0/16 0/15 0/9 0/7

4 0/5 0/15 0/13 0/17 0/13
8 0/5 0/20 1//20 0/22 0/13
16 0/6 0/30 0/30 0/21 0/16
MMS50 0/5 0/18 1//23 0/18 2//15
total 0/25 0/9 0799 2/101 0/87 2/64
5 0 0/4 0/16 0/15 0/9 0/7
4 0/5 0/15 0/13 0/17 1//13
8 0/5 0/20 0/20 0/22 0/13
16 0/6 0/30 1//30 0/21 0/16
MMS50 0/5 0/18 0/23 0/18 0/15
total 0/25 0/9 0/99 0/101 0/87 1/64
6 0 0/4 0/16 0/15 0/9 0/7
4 0/5 0/15 0/20 0/17 1//23
8 0/5 0/20 0/20 0/22 0/13
16 0/6 0/30 0/30 0/21 0/16
MMS50 0/5 0/18 0/23 0/18 0/15
total 0/25 0/9 0/99 0/101 0/87 1/64
7 0 0/4 0/16 0/15 0/9 0/7
4 0/5 0/15 0/13 0/17 0/13
8 0/5 0/20 0/20 0/22 0/13
16 0/6 0/30 0/30 0/21 0/16
MMS50 0/5 0/18 1//23 0/18 0715
total 0/25 0/9 0/99 1/101 0/87 0/64
9 0 0/4 0/16 0/15 079 0/7
4 0/5 0/15 0/13 0/17 0/13
8 0/5 0/20 1//20 0/22 0/13
16 0/6 0/30 0/30 0/21 0/16
MMS50 0/5 0/18 0/23 0/18 0/15
total 0/25 0/9 0/99 17101 0/87 0/64
11 0 0/4 0/16 0/15 0/9 0/7
4 0/5 0/15 0/13 0/17 0/13
8 0/5 0/20 0/20 0/22 0/13
16 0/6 0/30 0/30 0/21 0/16
MMS50 0/5 0/18 0/23 0/18 1//15
total 0/25 0/9 0/99 0/101 0/87 1/64
17 0 0/4 0/16 0/15 0/9 0/7
4 0/5 0/15 0/13 0/17 0/13
8 0/5 0/20 0/20 0/22 1//13
16 0/6 0/30 1//30 0/21 0/16
MMS50 0/5 0/18 0/23 0/18 0/15
total 0/25 0/9 0/99 1/101 0/87 1/64
20 0 0/4 0/16 0/15 0/9 0/7
4 0/5 0/15 0/20 0/17 1//13
8 0/5 0/20 17720 0/22 0713
16 0/6 0/30 5//30 0/21 0/16
MMS50 0/5 0/18 0/23 0/18 0/15
total 0/25 0/9 0/99 6/101 0/87 1/64
TBT MMS
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Studies on mechanisms of implantation loss induced by TBT treatment during early

pregnancy in rats

Katsushi Suzuki, Professor, Nippon Veterinary and Animal Science University

Key word:

TBT, implantation loss, embryo toxicity, mutagenesis, MMS, rat

Abstract:

Tributyl tin chloride (TBT) was administered orally to pregnant rats at 0, 4, 8 or
16mg/kg/day for 4 days from day O to 3 of pregnancy to allow the preimplantation
embryos to be exposed to TBT. As the positive control, methyl methane sulfonate at
50mg/kg/day was similarly treated to the pregnant rats. In order to warrant genetical
homogeneity, inbred strain of Wistar Imamichi rat were used in this experiment.
Mother rats were allowed to deliver the pups and nurse them by 6 days after
parturition. On the day, the animals were sacrificed and the liver and gonad (testis
for male and ovary for female) were excised for DNA extraction. Extracted DNA was
amplified according to selected micro-satellite markers by PCR and possible variation
in the marker pattern was checked. Twenty microsatellite markers were selected. Of
these, 8 markers showed some degree of variations in DNA extracted from the gonads
in TBT and MMS treated groups. The frequency was around 1/64 to 5/101. Two
external malformations were detected in 76 pups in MMS treated group, although no
abnormality was observed in TBT treated groups. Therefore, the variation in
microsatellite patterns in TBT group was concluded to be recessive mutation. DNA
samples from dam and sire rats, and those from negative control did not show any
variations in the pattern of microsatellite markers examined, indicating homogeneous
genetical back ground of the inbred strain of the rat. The fact that the variations were
detected only in the DNA form the gonad could not omit the possibility that recessive
mutation would occur in the germ cells, although the exact mechanisms was not known.
The present result would also suggest that a known effect of TBT, the implantation loss

may result from TBT'’s adverse effects on early embryos.

80



-5-1

-5-2

81

18





