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TRIPHENYLTIN ACETATE 
 
    International Programme on Chemical Safety 
    Poisons Information Monograph 589 
    Chemical 
 
    1.  NAME  
 
        1.1  Substance  
 
             Triphenyltin acetate 
 
        1.2  Group  
 
             Organotin compound 
 
        1.3  Synonyms  
 
             (acetyloxy)triphenylstannan; 
             acetatotriphenylstannane, 
             acetoxytriphenylstannane, 
             acetyloxytriphenyltin, 
             fentin acetate, 
             phentin acetate, 
             stannane, (acetyloxy) triphenyl, 
             tin triphenyl acetate, 
             TPTA, 
             triphenylaceto stannane, 
 
        1.4  Identification numbers  
 
             1.4.1  CAS number 
 
                    900-95-8 
 
             1.4.2  Other numbers 
 
                    Hazchem code 2Z 
                    NFPA code 2-0-0 
                    NIOSH number WH 6650000 
                    UN number 2786 
 
        1.5  Main brand names, main trade names  
 
        1.6  Main manufacturers, main importers  
 
 
    2.  SUMMARY 
 
        2.1  Main risks and target organs  
 
             Triphenyltin has a low toxicity. 
             Liver damage (usually fairly slight) i s seen in humans, and 
             immunotoxicity, fetotoxicity, reproduc tive toxicity and 
             respiratory toxicity have been observe d in animals.  Allergic 
             reactions are common, especially after  dermal exposure. 
             Respiratory irritation and irritation of the mucosa have been 
             experienced by workers.  
 
        2.2  Summary of clinical effects  
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             Malaise,dizziness, vomiting 
             Headache 
             Photophobia 
             Abdominal pain 
             Temporary loss of consciousness 
             Allergic reactions (irritation of 
             skin/mucosa/conjunctivae) 
             Liver enlargement 
             Glycosuria 
 
        2.3  Diagnosis  
 
             The following clinical symptoms are ch aracteristic of 
             TPTA poisoning:- 
     
             Malaise, dizziness, vomiting 
             Headache 
             Abdominal pain 
             Allergic reactions (irritation of 
             skin/mucosa/conjunctivae) 
             Liver enlargement 
     
             Laboratory analysis:- 
     
             Obtaining urine or blood samples is of  prime importance.  
             Urinary tin levels have been found to peak 5 or 6 days after 
             poisoning, and provide a specific diag nosis. A decrease in 
             polymorphonuclear leucocyte activity a lso indicates TPTA 
             poisoning, (Colosio et al., 1991).  
 
        2.4  First-aid measures and management principles  
 
             EYE:  Remove any contact lenses, and w ash the eye with 
             flowing water for 10 minutes.  
     
 
             INHALATION:  Remove the victim from th e area of exposure. If 
             the victim is conscious make the perso n lie down quietly and 
             give oxygen if available.  
     
             INGESTION:  Do not induce vomiting. If  the victim is 
             conscious give 500ml of water to drink . With usual 
             precautions and contraindications the use of Ipecac Syrup, 
             activated charcoal and a cathartic are  indicated in the event 
             of ingestion. 
     
             SKIN:  Remove any contaminated clothin g immediately. Drench 
             the affected area with running water f or at least 10 
             minutes. 
      
             GENERAL:  The management of triphenylt in poisoning should be 
             primarily directed towards decontamina tion and supportive 
             care, as there is no specific antidote .  
 
    3.  PHYSICO-CHEMICAL PROPERTIES  
 
        3.1  Origin of the substance  
 
             Organotin compounds have been widely u sed as pesticides 
             over the last 30 years. Triphenyltin a cetate was produced in 
             1954.  It's comparatively low phytotox icity meant that as the 
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             active  principle of Brestanâ it was t he first practical 
             organotin pesticide. 
             Triphenyltin acetate is produced by th e following pathway, 
             (Bock, 1981).  
             SnCl4 + 4(C6H5)MgCl -> (C6H5)4Sn + 4Mg Cl2 
             (C6H5)4Sn + HCl -> (C6H5)3SnCl + C6H6 
             (C6H5)3SnCl + MOH -> (C6H5)3SnOH + MCL  
             Heat the triphenyltin hydroxide with g lacial acetic 
             acid. 
 
        3.2  Chemical structure  
 
             (C6H5)3SnOOCCH3 
 
        3.3  Physical properties  
 
             3.3.1  Colour 
 
                    Normal state at room temperatur e is white 
                    odourless crystals. 
 
             3.3.2  State/form 
 
             3.3.3  Description 
 
                    MW = 409.6 
                    Solubility @ 20°C: 2.8 mg/100ml  in water, (Hayes and 
                    Laws, 1991); 0.2% in ethanol, ( Bock, 1981); 3.7% in 
                    ether, (Bock, 1981).  
                    Melting point:  122-124°C 
                    Vapour pressure: 60 torr @ 230° C (Bock, 1981); 1.33 × 
                    10-6 torr @ 30°C, (Hayes and La ws, 1991).  
 
        3.4  Hazardous characteristics  
 
             Stability: 
     
             Slow decomposition (loss of phenol gro ups as benzene) of the 
             aqueous solution at room temperature a nd neutral pH. t1/2 @ 
             30 mins, (Bock, 1981). Lasts indefinit ely with dry storage 
             and normal temperate. Completely decom poses in sunlight after 
             8 hours. Half life on sugar beet leave s is about 3 days, 
             (Bock,1981). The half life of TPTA in soil is around 140 days, 
             (Duncan, 1980).  
     
             Combustion: 
     
             TPTA produces an acrid smoke and fumes  of CO, CO2, tin and 
             tin oxides when heated to decompositio n. 
     
             Care should be taken to ensure there i s no adverse 
             phytotoxicity or animal toxicity, espe cially in aquatic 
             environments as aquatic organisms are very susceptible 
             (Solomon et al., 1989).  In some aquat ic environments it 
             seems that TPTA persists for long peri ods of time, (Duncan, 
             1980). 
     
             TPT has been detected in sediments and  bivalves of lake 
             Geneva, although tributyltin and dibut yltin were found at 
             higher levels, (Becker et al., 1992).  
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             Contaminants of technical grade TPTA ( containing 0-95% TPTA) 
             are approximately 7% tetraphenyltin, 2 % diphenyltin and 1% 
             volatiles (Bock, 1981). 
     
             The pesticide Brestan 60, in addition to 60% TPTA contains 
             15% manganese dithiocarbamate (Maneb),  which could confuse 
             clinical findings in cases of TPTA poi soning, (NIOSH, 1976). 
              
 
 
    4.  USES/CIRCUMSTANCES OF POISONING  
 
        4.1  Uses  
 
             4.1.1  Uses 
 
             4.1.2  Description 
 
                    Fungicide, yeasticide, bacteria cide, 
                    molluscicide. Organotin compoun ds are used as 
                    stabilizers in PVC and other pl astics.  Antifoulant in 
                    ship paint.  200-360 g/ha, 3 to  5 applications per 
                    crop is common (Bock, 1981). 
                    Kills freshwater snails. 
                    Anti-feeding and repellent effe cts on insects such as 
                    caterpillars. 
 
        4.2  High risk circumstance of poisoning  
 
             People involved with spraying the pest icide and 
             preparing the aqueous solution are par ticularly at risk of 
             TPTA poisoning. 
 
        4.3  Occupationally exposed populations  
 
             Crop-duster pilots 
             Pesticide sprayers 
             Factory and agricultural workers 
 
    5.  ROUTES OF ENTRY  
 
        5.1  Oral  
 
             TPTA may be ingested with vegetable in take.  Risk of 
             harmful effects due to normal dietary intake is very low, 
             since residues seldom rise above 1 ppm  in crops tested.  
             Compulsory waiting periods allow degra dation to levels below 
             legal limits.  
 
        5.2  Inhalation  
 
             Poisonings have occurred after respira tory exposure 
             during crop spraying and mixing of the  powder into water. 
 
 
        5.3  Dermal  
 
             Cases have been reported in which cont act with skin has 
             caused poisoning. Workers handling the  powder are 
             particularly at risk from this type of  exposure, (Colosio et 
             al., 1991).  
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        5.4  Eye  
 
             Airborne TPTA dust irritates the mucou s membranes of the 
             eye. 
 
        5.5  Parenteral  
 
             No data available 
 
        5.6  Others  
 
             No data available 
 
    6.  KINETICS  
 
        6.1  Absorption by route of exposure  
 
             Absorption through intact skin is poor , (Stoner, 1966). 
             Intraperitoneal absorption is at least  10-fold more efficient 
             than oral in laboratory animals, (Ston er, 1966). TPTA given  
             orally is absorbed well in rats and gu inea pigs, but not so 
             well in sheep, (WHO, 1980).  
 
        6.2  Distribution by route of exposure  
 
             Triphenyltin is rapidly distributed to  all tissues, 
             including the brains of rats. 
             Oral dosing of sheep produces slight a ccumulation in liver, 
             kidney, lung, pancreas, gall bladder a nd brain, (Herok and 
             Götte, 1963). 
 
        6.3  Biological half-life by route of exposure  
 
             Once absorbed, elimination is slow. On e study claims a 
             half-life in the rat brain of 3 days, while another study 
             indicated a considerably longer half-l ife in guinea pigs 
             (World Health Organization, 1980).  
 
        6.4  Metabolism  
 
             A large proportion of radioactive Sn i s found to be 
             converted to inorganic tin in sheep, ( Bock, 1981).  Phenyltin 
             and diphenyltin are produced in small amounts.  TPTA is 
             resistant to biological oxidation by t he microsomal 
             monooxygenase reaction (Bock, 1981). 
     
 
             Subacute doses of TPTA to rabbits does  not greatly influence 
             the level of liver cytochrome P450, bu t by some unknown 
             mechanism there appears to be inductio n of kidney Cyt P450. 
             This induction (2-fold at75 ppm in the  diet over a70 day 
             period) could have an effect on the me tabolism of endogenous 
             substrates (Dacasto et al., 1991).  
     
             The means of metabolism is unknown. Di phenyltin and 
             monophenyltin levels in the waste prod ucts increase while 
             triphenytin levels drop, (Freitag and Bock, 1974). 
             Degradation probably occurs as follows : (C6H5)3Sn+ -> 
             (C6H5)2Sn2+ -> (C6H5)Sn3+ -> Sn4+  
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        6.5  Elimination by route of exposure  
 
             Rats dosed with low levels of TPT in t heir diet excrete 
             80-90% unchanged in their faeces withi n7-10 days, (Bock, 
             1981; Freitag and Bock, 1974).  
     
             Sheep given TPTA orally excreted most of it in the faeces 
             within a few days, (Herok and Götte, 1 963).  
 
    7.  TOXICOLOGY  
 
        7.1  Mode of Action  
 
             Low concentrations of triphenyltin and  other organotins 
             inhibit the H+ translocation of the me mbrane-bound portion of 
             H+ ATPase, (Papa et al., 1982). Some o ther ATPases and ion 
             channels such as the Na+-K+ and the Ca 2+ translocating 
             ATPases are also affected, (Powers and  Beavis, 1991). 
             Triphenyltin has been shown to increas e the intracellular 
             Ca2+ concentration of mouse thymocytes , and the cytotoxicity 
             could be caused by the resultant disru ption of homeostasis. A 
             likely cause for the increase of intra cellular Ca2+ is an 
             inhibition of the sequestering of Ca2+  by Ca2+ translocating 
             ATPases, (Oyama et al., 1992).  
     
             Organotins may react with thiol groups  in proteins, (van der 
             Bend et al., 1985; Byington et al., 19 74).  
     
             Anti-inflammatory properties may be ca used by the prevention 
             of phosphorylation of lipomodulin and the subsequent release 
             of arachidonic acid, (Arakawa and Wada , 1984). Triphenyltin 
             chloride inhibits histamine release fr om mast cells, (Nishida 
             et al., 1992).  
     
             Triphenyltin chloride inhibits superox ide production by human 
             neutrophils, (Matsui et al., 1983; Miu ra and Matsui, 1991; 
             Matsui et al., 1983). 
     
 
             The hyperglycaemic action of triphenyl tin may be due to the 
             inhibition of insulin release, (Manabe  and Wada, 1981). 
              
 
        7.2  Toxicity  
 
             7.2.1  Human data 
 
                    7.2.1.1  Adults 
 
                             No data available. 
 
                    7.2.1.2  Children 
 
                             No data available. 
 
             7.2.2  Relevant animal data 
 
                    The toxicity of organotin compo unds increases 
                    with the number of alkyl groups  attached. Of the 
                    trialkyltins, triphenyltin is m oderately toxic, but 
                    less toxic than trialkyltins wi th shorter alkyl 



 7 

                    chains, such as trimethyltin. 
     
                    Acute oral toxicities: 
                    LD50 in guinea pigs 10-41 mg/kg , (Bock, 1981). 
                    LD50 in rabbits 30-50 mg/kg, (B ock, 1981). 
                    LD50 in mice ranges from 81-93 mg/kg, (Bock, 1981). 
                    LD50 in rats ranges from 136-49 1 mg/kg, (Bock, 1981;  
                    Attahiru et al., 1991).  
     
                    Acute dermal toxicity: 
     
                    Rat dermal LD50 of TPTA in oil is around 450 mg/kg, 
                    (Bock, 1981). 
                    Dermal LD50 in mice is 350 mg/k g, (Bock, 1981). 
                    Dermal LD50 in rabbits is appro ximately 125 mg/kg, 
                    (Bock, 1981).  
     
                    Chronic oral toxicity: 
     
                    In guinea pigs, the cumulative toxic oral dose appears 
                    to be of the same order as the acute toxic dose, 
                    (Stoner, 1966). The guinea pig dietary NOEL is no more 
                    than 5 ppm, (Verschuuren et al. , 1966).  Rats fed TPTA 
                    at levels of 300 ppm become ill  and die, (Stoner, 
                    1966).  NOEL for dogs is less t han 5 ppm, (Stoner, 
                    1966).  
 
             7.2.3  Relevant in vitro data 
 
                    Haemolysis is caused by TPT chl oride at low 
                    concentrations in animal blood,  but not in human 
                    blood, (Byington et al., 1974).   
 
             7.2.4  Workplace standards 
 
                    In 1965 the ACGIH set the TLV T WA for all 
                    organotins at 0.1 mg/m3, (measu red as tin). The 
                    paucity of both human and anima l toxicity data at low 
                    organotin concentrations has me ant that this TLV was 
                    derived by analogy with mercury , selenium and thallium 
                    data. There are no specific sta ndards for individual 
                    organotin compounds, although t he toxicity of 
                    different organotin compounds v aries greatly, (NIOSH, 
                    1976).  
 
             7.2.5  Acceptable daily intake (ADI) 
 
                    The ADI is 0.0005 mg/kg, (FAO/W HO, 
                    1971). 
 
        7.3  Carcinogenicity  
 
             Carcinogenicity tests show no carcinog enic effects in 
             mice, (Innes et al., 1969). Organotin compounds may actually 
             have antitumour activity, (Saxena and Tandon, 1983).  
 
        7.4  Teratogenicity  
 
             Triphenyltin has no known teratogenic effects.  A study 
             by Noda et al., (1991) suggests that T PTA given to maternal 
             rats in their days7-17 phase does not induce foetal 
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             malformations. Embryotoxic effects wer e, however, seen at 
             doses above 3.0 mg/kg maternal body we ight.  
 
        7.5  Mutagenicity  
 
             Results of the dominant lethal assay s uggest that TPTA 
             is not a mouse mutagen, (Duncan, 1980) . 
 
        7.6  Interactions  
 
             No data available 
 
 
    8.  TOXICOLOGICAL ANALYSES AND BIOMEDICAL INVESTIGA TIONS 
 
        8.1  Material sampling plan  
 
             8.1.1  Sampling and specimen collectio n 
 
                    Toxicological analyses 
 
                    8.1.1.2  Biomedical analyses 
 
                    8.1.1.3  Arterial blood gas ana lysis 
 
                    8.1.1.4  Haematological analyse s 
 
                             Other (unspecified) an alyses 
 
             8.1.2  Storage of laboratory samples a nd specimens 
 
                    8.1.2.1  Toxicological analyses  
 
                    8.1.2.2  Biomedical analyses 
 
                    8.1.2.3  Arterial blood gas ana lysis 
 
                    8.1.2.4  Haematological analyse s 
 
                             Other (unspecified) an alyses 
 
             8.1.3  Transport of laboratory samples  and specimens 
 
                    8.1.3.1  Toxicological analyses  
 
                    8.1.3.2  Biomedical analyses 
 
                    8.1.3.3  Arterial blood gas ana lysis 
 
                    8.1.3.4  Haematological analyse s 
 
                    8.1.3.5  Other (unspecified) an alyses 
 
        8.2  Toxicological Analyses and Their Interpretatio n 
 
             8.2.1  Tests on toxic ingredient(s) of  material 
 
                    8.2.1.1  Simple Qualitative Tes t(s) 
 
                    8.2.1.2  Advanced Qualitative C onfirmation Test(s) 
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                    8.2.1.3  Simple Quantitative Me thod(s) 
 
                    8.2.1.4  Advanced Quantitative Method(s) 
 
             8.2.2  Tests for biological specimens 
 
                    8.2.2.1  Simple Qualitative Tes t(s) 
 
                    8.2.2.2  Advanced Qualitative C onfirmation Test(s) 
 
                    8.2.2.3  Simple Quantitative Me thod(s) 
 
                    8.2.2.4  Advanced Quantitative Method(s) 
 
                    8.2.2.5  Other Dedicated Method (s) 
 
             8.2.3  Interpretation of toxicological  analyses 
 
        8.3  Biomedical investigations and their interpreta tion  
 
             8.3.1  Biochemical analysis 
 
                    8.3.1.1  Blood, plasma or serum  
 
                    8.3.1.2  Urine 
 
                    8.3.1.3  Other fluids 
 
             8.3.2  Arterial blood gas analyses 
 
             8.3.3  Haematological analyses 
 
             8.3.4  Interpretation of biomedical in vestigations 
 
        8.4  Other biomedical (diagnostic) investigations a nd their 
             interpretation  
 
        8.5  Overall Interpretation of all toxicological an alyses and 
             toxicological investigations  
 
             Sample collection 
     
                    No data available 
     
             Biomedical analysis 
     
                    Allergological investigations s hould be made, in order 
                    to try to confirm TPTA as the t oxic agent.  Liver and 
                    brain should be tested for sign s of damage (Colosio et 
                    al., 1991).  
     
 
             Toxicological analysis 
     
                    High urinary tin excretion is i ndicative of recent 
                    exposure. The normal value rang es from 10-65 ng Sn/ml 
                    urine, (Manzo and Richelmi, 198 1).  
     
                    Tin levels in blood above the a verage range, 
                    (10-20ng/ml) are indicative of tin toxicity, (Manzo 
                    and Richelmi, 1981).  
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             Other investigations 
     
                    No data available 
 
        8.6  References  
 
    9.  CLINICAL EFFECTS  
 
        9.1  Acute poisoning  
 
             9.1.1  Ingestion 
 
                    After a lethal dose, death in l aboratory 
                    animals occurs over several day s. Signs and symptoms 
                    include weakness, anorexia, wat ery diarrhoea, 
                    staggering, reddish tears, coma  and death, (Bock, 
                    1981).  
 
             9.1.2  Inhalation 
 
                    Human cases of TPTA inhalation have resulted in 
                    malaise, headache, dizziness, l oss of consciousness, 
                    epigastric pain, dryness of the  mouth, photophobia, 
                    and liver damage, (Colosio et a l., 1991; Manzo and 
                    Richelmi, 1981; World Health Or ganization, 1980).  
     
                    Animals exposed to TPTA dust sh owed signs of 
                    irritation of mucous membranes,  eyes and respiratory 
                    tract. Restlessness, grooming a nd coughing were also 
                    seen, but the animals did not d ie. Post mortem showed 
                    respiratory tract irritation, ( Bock, 1981).  
 
             9.1.3  Skin exposure 
 
                    Although it has been claimed th at TPTA does not 
                    readily penetrate intact skin, (Stoner, 1966)there 
                    have been cases of human intoxi cation.  TPTA 
                    poisonings in man have resulted  in allergic reactions, 
                    liver damage, malaise, metaboli c and enzymatic 
                    changes, (Colosio et al., 1991) , headaches, epigastric 
                    pain, and weakness, (World Heal th Organization, 
                    1980). 
     
                    Severe inflammation is produced  in rats given TPTA in 
                    oil, (Bock, 1981).  
     
                    Tests of dermal toxicity of tri phenyltin fluoride 
                    (TPTF) have been conducted on h umans, (Andersen and 
                    Petri, 1982). In the aromatic s olvent it gave rise to 
                    burning sensations, erythema an d dermal necrosis after 
                    30 mins. It should however be n oted that TPTA seems to 
                    be more acutely dermally toxic than TPTF.  
 
             9.1.4  Eye contact 
 
                    Triphenyltin is irritating to t he eyes, (Bock, 
                    1981;  World Health Organizatio n, 1980).  
 
             9.1.5  Parenteral exposure 
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                    No data available 
 
             9.1.6  Other 
 
                    No data available 
 
        9.2  Chronic poisoning  
 
             9.2.1  Ingestion 
 
                    Reduced immune responses and we ight loss 
                    (mainly related to reduced food  intake) have been 
                    observed in rats fed with 15 pp m triphenyltin, (Bock, 
                    1981).  
     
                    Decreased levels of peripheral lymphocytes have been 
                    observed in rabbits, (Dacasto e t al., 1991).  
 
             9.2.2  Inhalation 
 
                    No data available 
 
             9.2.3  Skin exposure 
 
                    No data available 
 
             9.2.4  Eye contact 
 
                    No data available 
 
             9.2.5  Parenteral exposure 
 
                    No data available 
 
             9.2.6  Other 
 
                    No data available 
 
        9.3  Course, prognosis, cause of death  
 
             Irritation of the eye, respiratory and  nasal mucosa are 
             experienced before airborne TPTA cause s signs of 
             toxicity. 
     
             Early symptoms of poisoning are malais e, dizziness, vomiting 
             and headache, and it can take between a few hours to days for 
             them to appear. These symptoms can be found in minor 
             poisoning (dermal or inhalation). Alle rgic symptoms may 
             persist for over a week even after sli ght poisonings. 
             Moderately poisoned individuals will o ften experience 
             abdominal pain, with  continued nausea /vomiting for up to 
             several days.  
     
             Severe acute TPTA toxicity has not bee n well documented in 
             the literature.  
 
        9.4  Systematic description of clinical effects  
 
             9.4.1  Cardiovascular 
 
                    Heart failure is seen in rats g iven a lethal 



 12 

                    oral dose, (Attahiru et al., 19 91).  
 
             9.4.2  Respiratory 
 
                    Upper respiratory tract irritat ion and 
                    shortness of breath have been r eported in human 
                    inhalation cases, (World Health  Organization, 
                    1980). 
     
 
                    Rats orally given a high lethal  dose of TPTA were 
                    found to have severe congestion  and haemorrhages of 
                    the lungs,(Attahiru et al., 199 1). 
 
             9.4.3  Neurological 
 
                    9.4.3.1  CNS 
 
                             Headache, dizziness, p hotophobia, 
                             and occasionally loss of consciousness and 
                             epileptic seizures are  seen. Cerebral oedema 
                             is seen in rats given lethal oral doses, 
                             (Attahiru et al., 1991 ).  
     
                             Triphenyltin has an ex citotoxic effect on 
                             neurons at concentrati ons ranging from 10-5 
                             to 10-7 M, (Oyama and Akaike, 1991; Oyama, 
                             1992). 
     
                             Triphenyltin has been shown to increase the 
                             severity of maximal el ectroshock seizures in 
                             mice at greater than7. 17 mg/kg, (Doctor and 
                             Fox, 1982).  
 
                    9.4.3.2  Peripheral nervous sys tem 
 
                             Spraying with Brestan 60 has been 
                             associated with lower limb parasthesia, 
                             (Manzo and Richelmi, 1 981).  
 
                    9.4.3.3  Autonomic nervous syst em 
 
                             Dry mouth and unquench able thirst 
                             have been reported wit h poisonings involving 
                             Brestan 60 containing dithiocarbamate, 
                             (National Institute fo r Occupational Health 
                             and Safety, 1976).  
 
                    9.4.3.4  Skeletal and smooth mu scle 
 
                             No data available 
 
             9.4.4  Gastrointestinal 
 
                    Nausea and vomiting occur after  poisoning, 
                    (Manzo and Richelmi, 1981; Colo sio et al., 1991). 
                    Heartburn and dryness of the mo uth seem to precede the 
                    more severe symptoms in the cas e of Brestan 60 
                    poisoning, (National Institute for Occupational Health 
                    and Safety, 1976).  
 



 13 

             9.4.5  Hepatic 
 
                    Abdominal pain, liver damage, h epatomegaly, and 
                    elevated serum enzyme levels ha ve been reported in 
                    poisoning cases. A study on hep atotoxicity in rats 
                    showed a decrease in certain he patic enzyme activities 
                    and biliary excretion, (Di Nucc i et al., 1986).  
     
                    High doses given orally to rats  cause liver 
                    congestion, (Attahiru et al., 1 991).  
 
             9.4.6  Urinary 
 
                    9.4.6.1  Renal 
 
                             Lethal doses of TPTA g iven orally to 
                             rats cause renal conge stion, (Attahiru et 
                             al., 1991).  
 
                    9.4.6.2  Others 
 
                             Mild to severe glycosu ria has been 
                             found in TPTA poisonin g cases, (Colosio et 
                             al., 1991). 
 
             9.4.7  Endocrine and reproductive syst ems 
 
                    In female rats, 80 ppm in food caused a slight 
                    decrease in litter numbers. 250  ppm caused a distinct 
                    reduction of food intake, growt h rate and reproductive 
                    capability, (Bock, 1981). Femal e rats fed 20 mg TPTA 
                    per kg body weight per day had small ovaries and 
                    decreased fertility, (Newton an d Hayes, 1968). Male 
                    rats fed at 20 mg TPTA/kg body weight per day 
                    presented with degenerative cha nges of the testes, 
                    which were shrunken and inferti le. It is unknown 
                    whether these are primary or se condary effects ofTPTA, 
                    (Pate and Hayes, 1968).  
 
             9.4.8  Dermatological 
 
                    Dermatitis has been seen. Irrit ation of hands, 
                    skin and scrotum were seen in w orkers spraying 20% 
                    TPTA, (WHO,1980).  
 
             9.4.9  Eye, ears, nose, throat: local effects 
 
                    Irritation of mucous membranes of the eye and 
                    respiratory tract have been obs erved in laboratory 
                    animals treated with airborne T PTA dust, (Bock, 
                    1981). 
     
                    Identical symptoms were seen in  workers spraying 20% 
                    TPTA, (WHO, 1980).  
 
             9.4.10 Hematological 
 
                    Haemolysis is caused by TPT chl oride at low 
                    concentrations in animal blood,  but not in human 
                    blood, (Byington et al., 1974).   
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             9.4.11 Immunological 
 
                    Subacute administration of diet ary TPTA at 
                    levels as low as 15 ppm have be en shown to have an 
                    immunosuppressive effect on rab bits, (Dacasto et al., 
                    1991). 
     
                    Triphenyltin is immunotoxic in rats, but it is thought 
                    that the triorganotins with sho rter alkyl chain 
                    lengths are more immunotoxic, ( Snoeij et al., 1985). 
                     
 
             9.4.12 Metabolic 
 
                    9.4.12.1 Acid-base disturbances  
 
                             No data available 
 
                    9.4.12.2 Fluid and electrolyte disturbances 
 
                             No data available 
 
                    9.4.12.3 Others 
 
                             Kidney cytochrome P450  levels have 
                             become elevated in rab bits treated 
                             subchronically with 15  ppm TPTA. 
                             Transient hyperglycaem ia, glycosuria, and an 
                             increase in liver tran saminase activity can 
                             persist for weeks afte r poisoning in humans, 
                             (Colosio et al., 1991) .  
 
             9.4.13 Allergic reactions 
 
                    Allergic reactions in the form of dermatitis 
                    and erythematous eruptions have  been reported in 
                    humans, (Colosio et al., 1991).  
 
             9.4.14 Other clinical effects 
 
                    No data available 
 
             9.4.15 Special risks 
 
                    Radiolabelled tin in the milk o f pregnant 
                    sheep fed at 3.2 ppm was detect ed at a level of 2 mg/L 
                    during the 25 days of feeding, and gradually subsided 
                    when doses were stopped, (Bock,  1981).  
 
        9.5  Others  
 
             No data available 
 
    10. MANAGEMENT 
 
        10.1 General principles  
 
             Generally poisonings are not life-thre atening, but 
             vital signs should be watched in sever e cases. Treatment must 
             be symptomatic.  
 



 15 

        10.2 Life supportive procedures and symptomatic tre atment  
 
             Symptomatic treatment. 
 
        10.3 Decontamination  
 
             Remove and discard contaminated clothi ng. 
             Remove any contact lenses and irrigate  exposed eyes with 
             copious amounts of water (or saline). 
             Induce vomiting, only if the poison do es not contain 
             hydrocarbon solvents. 
             Perform gastric lavage. 
             Administer a cathartic.  
 
        10.4 Elimination  
 
             Not applicable 
 
        10.5 Antidote treatment  
 
             10.5.1 Adults 
 
                    No data available 
 
             10.5.2 Children 
 
                    No data available 
 
        10.6 Management discussion  
 
             No data available 
 
    11. ILLUSTRATIVE CASES  
 
        11.1 Case reports from literature  
 
             Case 1. Adult male, dermal occupationa l exposure.  A 
             case has been reported in which a 36 y ear old man was exposed 
             to an unknown amount of 18.95% TPTA, ( Brestan formulation). 
             While handling the powder without glov es he accidentally 
             spilt some on the exposed cutaneous ar ea of his arms. He 
             washed immediately afterwards, but 12 hours later experienced 
             bilateral plantar pain, and after 24 h ours severe genital 
             oedema, followed by an erythematous re action on his  torso. 
             Two days after exposure he was experie ncing general  malaise, 
             dizziness and abdominal pain. Tests sh owed an  impairment of 
             glucose metabolism, slight glycosuria,  liver  enlargement, a 
             brief increase in IgE, however patch t ests with  Brestan did 
             not produce any positive results. Ster oid treatment did not 
             prevent urticarial recurrences, but an tihistamine was found 
             to be helpful, (Colosio et al., 1991).   
     
             Case 2. Adult male, occupational expos ure by inhalation. A75 
             year old farmer inhaled some Brestan 6 0 powder (60% TPTA)  
             while preparing the aqueous solution. A few days later he  
             suffered from episodes of sudden malai se, dizziness and  
             temporary loss of consciousness, follo wed by a severe  
             headache, vomiting and photophobia. On ce admitted to hospital  
             he received 10 mg metoclopramide IM tw ice a day and 6.5 mg 
             diethylperazine twice a day as a suppo sitory. Despite the  
             treatment, nausea, vomiting and photop hobia persisted for 4  
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             days. He underwent a complete recovery  in 10 days. All  
             laboratory tests were within normal li mit, (Manzo and  
             Richelmi, 1981).  
     
 
             Case 3. Adult male epileptic, occupati onal exposure. A 53 
             year old farmer, suffering from primar y epilepsy was  
             admitted to hospital 3 hours after spr aying Brestan 60 (60%  
             TPTA). He had experienced general mala ise, dizziness,  
             headache, asthenia and dryness of the mouth, but the symptoms  
             had mostly disappeared at the time of hospitalization. His  
             liver was slightly enlarged. Symptoms reappeared the next 
             day,  and he developed an epileptic se izure which was treated 
             with  intravenous diazepam. The follow ing day headache and 
             dizziness  were accompanied by lower l imb paresthesia. Nine 
             days after  admission the patient deve loped diffuse erythema 
             on the face,  which was treated succes sfully with 25 mg 
             promethazine orally  per day, (Manzo a nd Richelmi, 1981). 
 
    12. ADDITIONAL INFORMATION  
 
        12.1 Specific preventive measures  
 
             Workers exposed to TPTA either in the aqueous form or 
             the  powdered form should wear adequat e protective clothing.  
             Respirators should be used if there is  any chance of  
             inhalation of the powder or the aeroso l. Exposed workers 
             would  be advised to regularly have th eir urinary tin levels 
             checked.  
 
        12.2 Other  
 
    13. REFERENCES 
 
        Andersen KE, Petri M (1982) Occupational ir ritant contact 
        folliculitis associated with triphenyltin f luoride (TPTF) 
        exposure. Contact Dermatitis, 8: 173-177.  
     
        Arakawa Y and Wada O (1984) Inhibition of c arrageenan edema 
        formation by organotin compounds. Biochem. Biophys. Res. Commun., 
        125(1): 59-63.  
     
        Attahiru US, Iyaniwura TT, Adaudi AO, and B onfire JJ (1991) Acute 
        toxicity studies of tri-n-butyltin and trip henyltin acetates in 
        rats. Vet. Hum. Toxicol., 33(6): 554-556.  
     
        Becker K, Merlini L, de Bertrand N, de Alen castro LF, Tarradellas 
        J (1992) Elevated levels of organotins in L ake Geneva: bivalves as 
        sentinel organism. Bull. Environ. Contam. T oxicol, 48: 37-44.  
     
        Bock R (1981) Triphenyltin compounds and th eir degradation 
        products. Residue Rev.,79(1): 1-270.  
     
 
        Byington KH, Yeh RY and Forte LR (1974) The  hemolytic activity of 
        some trialkyltin and triphenyltin compounds . Toxicol. Appl. 
        Pharmacol., 27: 230-240.  
     
        Colosio C, Tomasini M, Cairoli S, Foà V, Mi noia C, Marinovich M 
        and Galli CL (1991) Occupational triphenylt in acetate poisoning: a 
        case report. Br. J. Ind. Med., 48: 136-139.  



 17 

     
        Dacasto M, Nebbia C, Soffietti MG and Ferre ro E (1991) Effects of 
        triphenyltin acetate on lymphopoetic system  and hepatic and renal 
        cytochrome P450 content in rabbits. Acta Ve terinaria Scandinavica 
        Supplementum, 87: 221-223.  
     
        di Nucci A, Gregotti C and Manzo L (1986) T riphenyltin 
        hepatotoxicity in rats. Arch Toxicol., Supp l.: 402-405.  
     
        Doctor SV and Fox DA (1982) Effects of orga notin compounds on 
        maximal electroshock seizure (MES) responsi veness in mice II. 
        Tricyclohexyltin and triphenyltin. J. Toxic ol. Environ. Health, 
        10: 53-58.  
     
        Duncan J (1980) The toxicology of molluscic ides. The organotins. 
        Pharmac. Ther., 10: 407-429. 
     
        Food and Agricultural Organization/World He alth Organization 
        (1971) Evaluations of some pesticide residu es in food. WHO/ FOOD 
        ADD/71.42  
     
        Freitag KD and Bock R (1974) Degradation of  triphenyltin chloride 
        on sugar beet plants and in rats. Pestic. S ci., 5:731-739.  
     
        Hayes WJ and Laws ER ed. (1991) Handbook of  Pesticide Toxicology. 
        Volume 2, Classes of pesticides. Academic P ress, San Diego.  
     
        Herok J and Götte H (1963). Int. J. Appl. R adiat., 14: 461. 
     
        Innes JRM, Ulland BM, Valleria MG, Petrucel li L, Fishbein L, Hart 
        ER, Pallota AJ, Bates RR, Falk HL, Gart JJ,  Klein N, Mitchell I 
        and Peters J (1969) Bioassay of pesticides and industrial 
        chemicals for tumorigenicity in mice - a pr eliminary note. J. 
        Natl. Cancer Inst., 42: 1101-1114.  
     
        Manabe S and Wada O (1981) Triphenyltin flu oride (TPTF) as a 
        diabetogenic agent. TPTF induces diabetic l ipemia by inhibiting 
        insulin secretion from morphologically inta ct rabbit B-cell. 
        Diabetes, 30: 1013-1021.  
     
        Manzo L, Richelmi P, Sabbioni E, Pietra R, Bono F and Guardia L 
        (1981) Poisoning by triphenyltin acetate. R eport of two cases and 
        determination of tin in blood and urine by neutron activation 
        analysis. Clin. Toxicol., 18(11): 1343-1353 .  
     
 
        Matsui H, Wada O, Ushijima Y and Mizuta T ( 1983) Inhibition of 
        oxidative metabolism in rabbit polymorphonu clear leukocytes by 
        triphenyltin chloride. Febs Lett., 164: 251 -254  
     
        Matsui H, Wada O, Ushijima Y and Akuzawa T (1983) Triphenyltin 
        chloride inhibits superoxide production by human neutrophils 
        stimulated by a surface active agent. FEBS 164(2): 251-254. 
     
        Miura Y and Matsui H (1991) Inhibitory effe cts of triphenyltin 
        compounds on stimulus-induced changes in cy tosolic free calcium 
        and plasma membrane potential of human neut rohils. Arch. Toxicol., 
        65: 562-569.  
     
        National Instisute for Occupational Safety and Health (1976) 
        Criteria for a recommended standard: Occupa tional exposure to 



 18 

        organotin compounds.  
     
        Newton DW and Hags RL (1968) Histological s tudies of ovaries in 
        rats treated with hydroxyurea, triphenyltin  acetate and 
        triphenyltin chloride. J. Econ. Entomol., 6 1: 1668-1669.  
     
        Nishida H, Matsui H and Nagai H (1992) Effe ct of triphenyltin 
        chloride on the release of histamine from m ast cells. Arch. 
        Toxicol., 66: 514-517. 
     
        Noda T, Morita S, Yamano T, Shimizu M and Y amada A (1991) Effects 
        of triphenyltin acetate on pregnancy in rat s by oral 
        administration. Toxicol lett, 56: 207-212.  
     
        Oyama Y (1992) Modification of voltage-depe ndent Na+ current by 
        triphenyltin, an environmental pollutant, i n isolated mammalian 
        brain neurons. Brain Research, 583:3-99. 
     
        Oyama Y, Akaike N (1990) Triphenyltin: a po tent excitatory 
        neurotoxicant. Its reciprocal effects on vo ltage-dependent Na and 
        K currents of mammalian brain neuron. Neuro science Letters, 119: 
        261-264.  
     
        Oyama Y, Chikahisa L, Noda K, Hayashi H, To miyoshi F (1992) 
        Characterization of the triphenyltin-induce d increase in 
        intracellular Ca2+ of mouse thymocytes: Com parisson with the 
        action of A23187. Japan. J. Pharmacol., 60:  159-167.  
     
        Papa S, Guerrieri F, de Gomez Puyou MT, Bar ranco J and Gomez Puyou 
        A (1982) Studies of the mechanism of action  of triphenyltin on 
        proton conduction by the H+ ATPase of mitoc hondria. Eur. J. 
        Biochem., 128: 1-7. 
     
 
        Pate BD and Hayes RL (1968) Histological st udies of testes in rats 
        treated with certain insect chemosterilants . J. Econ. Entomol., 
        61: 32-34.  
     
        Powers MF and Beavis AD (1991) Triorganotin s inhibit the 
        mitochondrial inner membrane anion channel.  J. Biol. Chem., 
        266(26): 17250-17256.  
     
        Royal Society of Chemistry (1991) Chemical Safety Data Sheets, 
        Volume 4b, Cambridge, UK.  
     
        Saxena A and Tandon JP (1983) Antitumour ac tivity of some 
        diorganotin and tin IV complexes of schiff bases. Cancer Letters, 
        19:73-76. 
     
        Snoeij NJ, van Iersel AAJ, Penninks AH and Seinin W (1985) 
        Toxicity of triorganotin compounds: Compari tive in vivo studies 
        with a series of trialkyltin compounds and triphenyltin chloride 
        in male rats. Toxicol. Appl. Pharmacol., 81 : 274-286.  
     
        Solomon R, Lear S, Cohen R, Spokes K, Silva  P, Silva M, Solomon H 
        and Silva P (1989) The effect on organotin compounds by the in 
        vitro perfused rectal gland of Squalus acan thias. Toxicol. Appl. 
        Pharmacol., 100: 307-314.  
     
        Stoner HB (1966) Toxicity of triphenytin. B rit. J. Industr. Med., 
        23: 222-229. 



 19 

     
        van der Bend RL, Duetz W, Colen A-MAF, van Dam K and Berden JA 
        (1985) Differential effects of triphenyltin  and 8-azido-ATP on the 
        ATP synthesis, ATP-Pi exchange, and ATP hyd rolysis in liposomes 
        containing ATP synthase and Bacteriorhodops in. Arch. Biochem. 
        Biophys., 241(2): 461-471.  
     
        Verschuuren HG, Kroes R, Vink HH and Van Es ch GJ (1966) Short term 
        toxicity studies with triphenyltin compound s in rats and guinea 
        pigs. Food Cosmet. Toxicol., 4: 35-45.  
     
        World Health Organization (1980) Tin and or ganotin compounds. A 
        preliminary review. Environ. Health Crit., 15. 
 
    14. AUTHOR(S), REVIEWER(S), DATE(S) (INCLUDING UPDA TES), COMPLETE 
        ADDRESS(ES)  
 
        Author:     William R. Norris 
                    National Toxicology Group 
                    P.O Box 13 
                    Dunedin 
                    New Zealand. 
 
        Date:       6 April 1994 

 


