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Health and Environmental Risk Assessment of Organotin Pollution in Japan
Jun Sekizawa®

In the course of developing the Concise International Chemical Assessment Document (CICAD)
on triphenyltin compounds for the IPCS, the author assessed health and environmental risks
paused by major organotin species, i.e., triphenyltin compounds and tributyltin compounds.
Organotin has been used widely as biocide in such applications as antifouling paints of boats and
for other purposes, until its use was restricted in 1980’s after discovery of severe damages on
aquatic ecosystem caused by this agent. Among many other deleterious effects of organotin to
aquatic species, imposex is one of the most conspicuous effects which is the development of male
reproductive organs by female gastropods at concentrations as low as a few ng/{. Although
environmental concentrations of organotin have declined as a result of tight regulations, periodical
monitoring in these years shows their levels in the water still range several ng/¢ in Tokyo bay
area which are hazardous to certain aquatic lives. Human intake of organotin in foods has been
estimated through market basket surveys in Japan which showed intake of triphenyltin or
tributyltin compound in 1997 as 229 ug/day (as tributyltin chloride) and 2.69 ng/day (as
triphenyltin chloride), respectively. The intake value for tributyltin chloride corresponds to 5.2% of
the provisional acceptable daily intake (ADI) estimated for bis(tributyltin) oxide (TBTO) in Japan,
and 28.0% of the guidance value suggested in the CICAD draft for TBTO, respectively. The
intake value for triphenyltin chloride corresponds to 10.8% of the ADI estimated by the FAQ/
WHO Joint Meeting on Pesticide Residues. Potential critical effects on human health observed in
animal tests are the effects on immune systems and reproduction. Based on this investigation,
needs for future research on mechanism of toxicity and further control of risks are discussed.

Keywords: organotin compound, triphenyltin, tributyltin, risk assessment, acceptable daily intake,
the Concise International Chemical Assessment Document
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Fig. 1 Chemical structure of triphenyltin and tributyltin compounds
Table. 1 Identity, physical and chemical properties of several triphenyltin and tributyltin compounds
TPTH TPTA TBTO Fenbutatin oxide
IUPAC name Triphenyltin hydroxide  Triphenyltin acetate Bis(tributyltin) oxide Fenbutatin oxide*
CAS number 76-87-9 900-95-8 56-35-9 13356 - 08 -9
Specific gravity 1.54 15 1.17 129-1.33
(@t 20C)
Melting point ('C ) 118 - 120 121 - 123 <45 138 - 139
Solubility in water 1mg/¢ atpH7@0FC) 9mg/l atpHb5@2OC) <1.0to >100mg/¢ Insoluble in water
@20c)H greater at lower at different pH values
pH values and temperatures
Vapour pressure (mPa)  0.047 G0C) 1.9 (60TC) 1@0T) 85x10°520°C)
Log Pow 343 343 3.19 - 3.84 (distilled water) 5.16

3.54 (sea water)

* Cornmon name
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Fig. 2 Environmrntal concentration of TPT and TBT in
Tokyo bay area

A : Environmental levels of TPT in Tokyo bay area

B : Environmental levels of TBT in Tokyo bay area

C:TPT or TBT in short-necked clams caught in Tokyo bay

area
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Fig. 3 Estimation of daily intake of TBT and TPT in Jaoan by
the market basket method.

* as triphenyltin chloride or tributyltin chloride
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Table.2 Environmental concentrations of TBT or TPT which cause biological effects to different species
Concentration (ug/¢ )
0.001 0.01 0.1 1 10 100 1000
Marine and EC50 for development of {NOEL for spat of the most|NOEL for the most LC50 for larva of Pacific|Suppression of infectivity
estuarine the motile spores of a sensitive oyster species sensitive marine oyster or embryo of of Schistosoma to snails
organisms green macroalga microorganism eastern oyster.
No effect level for shell|inhibition of arm NOEL for reproduction in |Growth inhibition and 50% Acute toxicity to marine
morphology. regenerastion in brittle the mysid shrimp reduction of reproduction|crab
NOEL for development of { star Morphological and primary production in
imposex in female abnormality inlug worm (marine algae LC50 to
dogwhelk sensitive marine fish
Induction of imposex to
rock shells inhibition of mithocondrial |LC50 to copepods,
oxidative phosphorylation |sensitive daphnids, and
in barnacle sensitive crustaceans
Significant decrease in
growth, motility and
embryo development in
molluscs Effect on carbon
fixation in marine algae
Fresh water Effect on egg laying of [NOEL for guppy, based on|NOEL for daphnids No effect on survival of LC50 for sensitive fish|Acute toxicity to gold fish,
organisms snails histopathological effects | Chronic toxicity to fathead |eggs and larvae of frog. (rainbow trout, harlequin|mosquito fish, bleak and
minnow larvae LCB0 to sensitive fish) guppy
freshwater daphnid Growth inhibition of Acute toxicity toan
freshwater angiosperm Europen frog
Acute and chronic toxicity | Killing of freshwater
to fresh water daphnia angiosperms
LC50 for target snails in
schistosomiasis control
Acute toxicity to snail,
earth worm
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