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Study on Endocrine 'Disruption by Metal Compounds --- with Special Refercnce to Androgenic

Action of Organotin Compounds
Seiichiro Himeno, {Kitasato University, School of Pharmaceutical Sciences, Associate Prafessor)

To investigate endocrine disruption by metal compounds, we have established two cell lines; ME1 that
stably expresses estrogen-responsive luciferase reporter gene and proliferates in response to estrogen,
and LAL6 that stably expresscs androgen-responsive luciferase reporier gene and proliferates - in
response to androgen, ME1 and LA16 cells were derived from human breast cancer cell line, MCF?7,
and human prostate cancer cell line, LNCaP, rcspectively. Among 26 metal coﬁpounds examined,
tributyltin (TBT, 100 nM) and triphenyltin (TPT, 1 nM) enhanced bath AR—ﬂepcndent transcription of
luciferase gene and cell growth of LA16 cells to the same extent as those by 1 nM dihydrotestosterone |
(DHT). TBT or TPT also enhanced the DNA synthesis and expression of endogenous AR target gene
such as prostate specific antigen, but not the expression of AR itself. However, an androgen antaponist,
flutamide, did not inkibit the TBT- or TPT-induced AR activation. On the ‘other hand, simultaneous
treatment of L.A16 cells with DHT and TBT or TPT caused highly enhanced effects on AR activation,
These results indicate that trialkyltin compounds have an ability to activate AR-mediated transcription
in mammalian cells, and suggest that a novel target site other than the ligand-binding site of AR is
involved in this activation. Furthermore, we investigated androgenic effects of TBT in other human
prostate cancer cell lincs, PC3 and DU145. We transfected both androgeﬁ-responsivc luciferase reporter
plasmid and wild type (wt} or mutant (mut) AR expression plasmid in these cell lines and measured
luciferase activity after ircatment with TBT in the presence or absence of DHT, TBT activated AR-
dependent transcription and stimulated DHT-induced transcription in LNCaP cells transfected with mat
AR expression plasmid. However, AR-dependent trapscription with or without DHT was not activated
by TBT, when wt or mut AR expression plasmid was transfected in PC3 or DU145 cells. These results
suggest that TBT activated AR-mediated transcription in LNCaP cells via a specific target factor(s)
which may not be expressed in PC3 or DU145 cells. '

Key words: tributyltin, triphenyltin, androgen receptor, LNCaP



3 1 Effects of metals on ER-mediated transcription

in ME1 cells
Luciferase Activity i Luciferase Actlvity

- Cone. (% of Control) - Conc. {% of Control)
Control 100 = 31
E2 1nM 295 x 21
Li 10uM | 137 = 3 100pM 136 = 22
Al 10pM ;96 = 11 100pM 91 = 18
V. 03uM | 108 = 32 3uM 100 + 32
Cr(lly  10pM 82 + 18 100pM 73 z 16
Cr(Vl) 0.1pM 119 = 7 1uM 68 = 11
Mn O 1PM 80 = 13 10pM | 75 = 21
Fe 10puM 69 &+ 12 100uM 79 = 19
Co 10uM 89 = 14 100UM | 66 = 12
NI 10pM 71 x4 100pM 1 £ 13
Cu 1pM 72 = 2 - 10pM 74 = 17
Zn 10uM 108 =+ 7 100yM: 134 = 19
As 1M 112 z+ 9 10pM | 30 =z 9
Se 0.1uM 108 =+ 17 1M 101 =+ 22
Mo 3uM 134 + 15 304M | 139 = 30
Ag 1M 63 = 17 10puM | 59 = 20
cd 1PM 54 + 25 10uM 68 = 10
Sn 1uM 147 = 14 10pM: 131 = 29
Sb 1pM 219 = 18 10pM 146 = 2
Hg ApM 72 + 5 10puM 89 = 12
Tl 1M 106 + - 6 10uM 99 x 32
Pb 10pM i - 107 = 4. 100yM i 106 z 14
MeHg 1uM 75 = 21 10uM 32 = 6
DBT 1nM 87 = 9 3nM | 31 = 9
- DPT 3onM: 53 z 11 100nM 45 = 10
TBT 30nM: 59 = 9 100nM | 49 = 13
TPT 0.3nM | 127 = 16 1nM 73+ 24




# 2  Effects of metals on AR-mediated transcription

in LA16 cells
:  Luciferase Activity Luciferase Actlvity

Conc.. (% of Control) - Conc.. (% of Control)
Control : 100 2 10 -
DHT 10nM: 460 =+ 16
Li 10pM 92 =+ 11 100pM 83 = 4
Al 10pM ; 9% = 5 100pM 85 = 8
'} 03uM; 102 =+ 10 3uM | 86 = 8
Cr(my  10puM 81 =+ 13 100pM | 81 = 12
Cr(vl) OApM | 80 x 22 UM 63 = 5
Mn 1uM | 92 8 10pM | 95 = 6
Fe 104Mi{ 107 = 5 100pM; 99 =+ 20
Co UM | 98 =z 17 10uM 126 = 12
Ni UM ~ 95 = 5 10uM: 105 = 2
Cu 1uM 111 = 8 100M | 125 = 6
Zn 10pyM:; 97 = 5 100uM 181 = 42
As 0.1pMi 121 = 11 1uM: 229 = 7
Se 0.1uM 105 = 12 1M 101 = 14
Mo 3uM 108 = 10 30uM 106 =+ 6
Ag UM 92 = 2 10pM | 98 = 6
Cd 1UM 120 = 10 10uM; 211 = 73
Sn 1M 94 x 15 10uM 148 = 51
Sh 1uM 177 = 14 10uM: 281 = 11
Hg 1HM 111 £ 21 - 10uM 136 + 13
TI 10uyM{ 110 + 15 100pM | 66 = 7
Pb 10uM: 158 = 21 100yM: 198 =z 45
MeHg  0.1uM 95 + 4 1M 132 = 18
DBT 1nM 83 = 3 ~ 3nM: 83 = 9
DPT 3onM. 127 + 6 100nM: 140 =+ 12
TBT 3onM; 192 = 13 100nM: 298 =+ 36
TPT 03nM: 118 = 14 InM: 176 = 18
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