*** SUBSTANCE IDENTIFICATION 1***
1-1 HSDB CHEMICAL NAME:           : TRICHLORFON
1-2 CAS REGISTRY NUMBER:         : 52-68-6
1-3 SYNONYMS:
    Aerol 1 [REF-1, p.V30 207]; AGROFOROTOX ; Anthon [REF-2, p.1001]; BAYER L 13/59 [REF-3, p.1514]; Bayer L 1359 ; Bayer 15 922 [REF-4, p.820]; Bilarcil [REF-3, p.1514]; BOVINOX ; Briten [REF-5, p.A408/Aug 87]; Cekufon [REF-5, p.A408/Aug 87]; Chlorak [REF-1, p.V30 207]; Chlorfos [REF-1, p.V30 207]; Chlorofos [REF-3, p.1514]; Chloroftalm [REF-1, p.V30 207]; CHLOROPHOS ; Chlorophthalm [REF-1, p.V30 207]; COMBOT EQUINE ; Danex [REF-3, p.1514]; Denkaphon [REF-5, p.A408/Aug 87]; Dep [REF-5, p.A408/Aug 87]; DETF ; Dicontal Fort [REF-4, p.820]; DIMETHOXY-2,2,2-TRICHLORO-1-HYDROXY-ETHYL PHOSPHINE OXIDE [REF-6, p.86/8607]; O,O-DIMETHYL-1-HYDROXY-2,2,2-TRICHLOROETHYLPHOSPHONATE [REF-3, p.1514]; O,O-Dimethyl-(2,2,2-trichloor-1-hydroxy-ethyl)-fosfonaat (Dutch) ; DIMETHYLTRICHLOROHYDROXYETHYL PHOSPHONATE ; O,O-Dimethyl(2,2,2-tri-chloro-1-hydroxyethyl)phosphonate [REF-7]; Dimethyl (2,2,2-trichloro-1-hydroxyethyl)phosphonate [REF-4, p.820]; O,O-Dimethyl-(2,2,2-trichloro-1-idrossi-etil)-fosfonato (Italian) ; DIMETOX ; Dipterex [REF-2, p.1001]; Ditrifon [REF-5, p.A408/Aug 87]; Ditriphon 50 [REF-8, p.399]; DYLOX ; DYREX ; DYVON ; ENT 19 763 [REF-4, p.820]; EQUINO-AID ; FOROTOX ; Foschlor [REF-2, p.1001]; FOSCHLOR R ; FOSCHLOREM (POLISH) ; 1-HYDROXY-2,2,2-TRICHLOROETHYLPHOSPHONIC ACID DIMETHYL ESTER ; Leivasom [REF-9, p.C-344]; LOISOL ; Masoten [REF-2, p.1001]; METHYL CHLOROPHOS ; Metrifonate [REF-3, p.1514]; METRIPHONATE ; NCI-C54831 ; Neguvon [REF-2, p.1001]; Nevugon [REF-5, p.A408/Aug 87]; OMS 800 [REF-4, p.820]; PHOSCHLOR ; Proxol [REF-2, p.1001]; Trichloorfon (Dutch) ; TRICHLOROFON ; ((2,2,2-TRICHLORO-1-HYDROXYETHYL) DIMETHYLPHOSPHONATE) ; (2,2,2-Trichloro-1-hydroxyethyl)-phosphonic acid dimethyl ester [REF-3, p.1514]; TRICHLOROPHON ; Trichlorphene [REF-3, p.1514]; Trichlorphon [REF-5, p.A408/Aug 87]; Trinex [REF-9, p.C-244]; Tugon [REF-2, p.1001]; VERMICIDE BAYER 2349 ; WOTEXIT
1-4 MOLECULAR FORMULA            : C4-H8-Cl3-O4-P [REF-3, p.1514
1-5 SHIPPING NUMBER/NAME:
    NA 2783; Trichlorfon
    UN 2783; Organophosphorus pesticides, solid, toxic, NOS
    UN 3018; Organophosphorus pesticides, liquid, toxic, NOS
    UN 2784; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint 23 deg C or more
    UN 3017; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint less than 23 deg C
    IMO 6.1; Organophosphorus pesticides, solid, toxic, NOS; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint 23 deg C or more; Organophosphorus pesticides, liquid, toxic, flammable, NOS, flashpoint less than 23 deg C; Organophosphorus pesticides, liquid, toxic, NOS
1-6 STCC NUMBER/NAME:
    49 403 75; Trichlorfon (agricultural insecticides, not elsewhere classified, liquid)

    49 403 76; Trichlorfon (agricultural insecticides, not elsewhere classified, other than liquid)

    49 403 77; Trichlorfon (insecticides, other than agricultural, not elsewhere classified)

*** DESCRIPTION AND WARNING PROPERTIES ***
2-1 COLOR/FORM:
    White crystals [REF-10, p.1641]

    PALE YELLOW CRYSTALS [REF-11, p.4818]

    COLORLESS CRYSTALS [REF-1, p.V30 208]

ODOR:

    Ethyl ether-like [REF-12]

*** SAFETY HAZARDS AND PROTECTION 3***
3-1 DOT EMERGENCY GUIDELINES: 

  . Health: Highly toxic, may be fatal if inhaled, swallowed or absorbed through skin. Contact with molten substance may cause severe burns to skin and eyes. Avoid any skin contact. Effects of contact or inhalation may be delayed. Fire may produce irritating, corrosive and/or toxic gases. Runoff from fire control or dilution water may be corrosive and/or toxic and cause pollution. [REF-13, p.G-152]

  . Fire or explosion: Combustible material: may burn but does not ignite readily. Containers may explode when heated. Runoff may pollute waterways. Substance may be transported in a molten form. [REF-13, p.G-152]

  . Public safety: ... Isolate spill or leak area immediately for at least 25 to 50 meters (80 to 160 feet) in all directions. Keep unauthorized personnel away. Stay upwind. Keep out of low areas. [REF-13, p.G-152]

  . Protective clothing: Wear positive pressure self-contained breathing apparatus (SCBA). Wear chemical protective clothing which is specifically recommended by the manufacturer. Structural firefighters' protective clothing is recommended for fire situations ONLY; it is not effective in spill situations. [REF-13, p.G-152]

  . Evacuation: Spill: Fire: If tank, rail car or tank truck is involved in a fire, ISOLATE for 800 meters (1/2 mile) in all directions; also, consider initial evacuation for 800 meters (1/2 mile) in all directions. [REF-13, p.G-152]

  . Fire: Small fires: Dry chemical, CO2 or water spray. Large fires: Water spray, fog or regular foam. Move containers from fire area if you can do it without risk. Dike fire control water for later disposal; do not scatter the material. Do not use straight streams. 
Fire involving tanks or car/trailer loads: Fight fire from maximum distance or use unmanned hose holders or monitor nozzles. Do not get water inside containers. Cool containers with flooding quantities of water until well after fire is out. Withdraw immediately in case of rising sound from venting safety devices or discoloration of tank. ALWAYS stay away from the ends of tanks. For massive fire, use unmanned hose holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. [REF-13, p.G-152]

  . Spill or leak: Do not touch damaged containers or spilled material unless wearing appropriate protective clothing. Stop leak if you can do it without risk. Prevent entry into waterways, sewers, basements or confined areas. Cover with plastic sheet to prevent spreading . Absorb or cover with dry earth, sand or other non-combustible material and transfer to containers. DO NOT GET WATER INSIDE CONTAINERS. [REF-13, p.G-152]

  . First aid: Move victim to fresh air. Call emergency medical care. Apply artificial respiration if victim is not breathing. Do not use mouth-to-mouth method if victim ingested or inhaled the substance; induce artificial respiration with the aid of a pocket mask equipped with a one-way valve or other proper respiratory medical device. Administer oxygen if breathing is difficult. Remove and isolate contaminated clothing and shoes. In case of contact with substance, immediately flush skin or eyes with running water for at least 20 minutes. For minor skin contact, avoid spreading material on unaffected skin. Keep victim warm and quiet. Effects of exposure (inhalation, ingestion or skin contact) to substance may be delayed. Ensure that medical personnel are aware of the material(s) involved, and take precautions to protect themselves. [REF-13, p.G-152]

FIRE AND REACTIVITY*** 4***
4-1 FIRE POTENTIAL: 

  . PRACTICALLY NONFLAMMABLE [REF-11, p.4818]

4-2 FIRE FIGHTING PROCEDURES: 

  . If material is on fire: Extinguish fire using agent suitable for type surrounding fire. Material itself does not burn, or burns with difficulty. /Trichlorfon (agricultural insecticides, not elsewhere classified, other than liquid)/ [REF-14, p.507]

4-3 REACTIVITIES AND INCOMPATIBILITIES: 

  . /It is/ incompatible with alkaline materials such as lime and lime sulfur and with summer oils and dormant oils. [REF-9, p.C-344]

4-4 DECOMPOSITION: 

  . DECOMP BY ALKALI [REF-3, p.1514]

  . Slowly decomposed in aqueous acidic solutions [REF-15, p.A408/Oct 83]

  . When heated to decomposition it emits toxic fumes of /hydrogen chloride/ and phosphoxides. [REF-16, p.3237]

*** PROTECTIVE EQUIPMENT AND CONTROLS 5***
5-1 PROTECTIVE EQUIPMENT AND CLOTHING:
  . Wear goggles, self-contained breathing apparatus, and rubber over clothing (including gloves). [REF-12]

  . WORKERS HANDLING AND APPLYING ORGANOPHOSPHORUS PESTICIDES ... MUST BE GIVEN PERSONAL PROTECTIVE EQUIPMENT COMPRISING OVERALLS MADE OF A TIGHT FABRIC OR POLYVINYL CHLORIDE, GLOVES AND RUBBER BOOTS. THEY MUST WEAR A RESPIRATOR WITH AN ACTIVATED-CARBON GAS FILTER CARTRIDGE AFFORDING PROTECTION FOR A DETERMINED NUMBER OF WORKING HOURS. THE EYES SHOULD BE PROTECTED BY GOGGLES. /ORGANOPHOSPHORUS PESTICIDES/ [REF-17, p.1645]

5-2 OTHER PREVENTATIVE MEASURES:
  . No food or smoking in the working area. Administer with good ventilation. After the day's work enact deep respirations. [REF-18, p.204]

  . Smoking, eating, and drinking before washing should be absolutely prohibited when any pesticide of moderate or higher toxicity is being handled or used. /Pesticides/ [REF-17, p.1619]

  . Remove contaminated clothing and shoes. [REF-12]

  . If material is not involved in a fire: Keep material out of water sources and sewers. Build dikes to contain flow as necessary. /Trichlorfon (agricultural insecticides, not elsewhere classified, other than liquid)/ [REF-14, p.507]

  . CONTAINERS ... SHOULD BE CLEANED WITH A SUSPENSION OF BLEACHING POWDER IN WATER OR WITH OTHER ALKALINE SOLN AFTER SOAKING FOR 24 HR AND THEN BE RINSED WITH HOT WATER. /ORGANOPHOSPHORUS PESTICIDES/ [REF-17, p.1024]

  . THE STRICT OBSERVANCE OF HYGIENE RULES NO SMOKING AND NO FOOD INTAKE DURING WORK, THOROUGH WASHING WITH SOAP AFTER WORK, CHANGING PROTECTIVE CLOTHING BEFORE GOING HOME IS OF THE UTMOST IMPORTANCE. /ORGANOPHOSPHORUS PESTICIDES/ [REF-17, p.1645]

  . THE PROTECTIVE CLOTHING SHOULD BE KEPT IN SEPARATE PLACES WHERE IT CANNOT BE CONTAMINATED WITH TOXIC CHEMICALS. IT SHOULD BE FORBIDDEN TO KEEP THIS CLOTHING IN LIVING QUARTERS. PROTECTIVE CLOTHING MUST BE WASHED AT LEAST ONCE A WEEK AND EACH TIME IT IS CONTAMINATED WITH PESTICIDES. BEFORE WASHING THE CLOTHING SHOULD BE SOAKED FOR SEVERAL HOURS IN A CALCIUM CARBONATE SOLUTION. /PESTICIDES/ [REF-17, p.1645]

  . Avoid breathing dusts, and fumes from burning material. Keep upwind. Avoid bodily contact with the material. Wear boots, protective gloves, and goggles. Do not handle broken packages without protective equipment. Wash away any material which may have contacted the body with copious amounts of water or soap and water. ... If contact with the material is anticipated, wear full protective clothing. /Organophosphorus pesticide, solid not otherwise specified, (compounds and preparations) (insecticide, other than agricultural, not elsewhere classified)/ [REF-14, p.385]

  . /In case of spill/ notify local health and wildlife officials. Notify operators of nearby water intakes. [REF-12]

  . SRP: Contaminated protective clothing should be segregated in such a manner so that there is no direct personal contact by personnel who handle, dispose, or clean the clothing. Quality assurance to ascertain the completeness of the cleaning procedures should be implemented before the decontaminated protective clothing is returned for reuse by the workers. Contaminated clothing should not be taken home at end of shift, but should remain at employee's place of work for cleaning. 

*** STORAGE, CLEANUP AND DISPOSAL 6***
6-1 STABILITY/SHELF LIFE: 

  . STABLE @ ROOM TEMP [REF-1, p.V30 208]

  . Subject to hydrolysis and dehydrochlorination. Decomposition proceeds more rapidly with heating, and above pH 6. Rapidly converted by alkalis to dichlorvos, which is then hydrolyzed. [REF-5, p.A408/Aug 87]

6-2 STORAGE CONDITIONS: 

  . SHOULD BE KEPT WELL-PACKED IN A COOL & DRY PLACE. [REF-19, p.C-242]

  . Store in original container, preferably in locked area, away from children, food, feed. [REF-9, p.C-344]

6-3 CLEANUP METHODS: 

  . Spillages of pesticides at any stage of their storage or handling should be treated with great care. Liquid formulations may be reduced to solid phase by evaporation. Dry sweeping of solids is always hazardous: These should be removed by vacuum cleaning or by dissolving them in water or other solvent in the factory environment. /Pesticides/ [REF-17, p.1619]

  . Environmental considerations: Land spill /SRP: If time permits, pits, ponds, lagoons, soak holes, or holding areas should be sealed with an impermeable flexible membrane liner./ : Dig a pit, pond, lagoon, or holding area to contain liquid or solid material. Cover solids with a plastic sheet to prevent dissolving in rain or fire fighting water. /Trichlorfon (agricultural insecticides, not elsewhere classified, other than liquid)/ [REF-14, p.507]

  . Environmental considerations: Water spill: If dissolved, apply activated carbon at ten times the spilled amount in region of 10 ppm or greater concn. Use mechanical dredges or lifts to remove immobilized masses of pollutants and precipitates. /Trichlorfon (agricultural insecticides, not elsewhere classified, other than liquid)/ [REF-14, p.507]

6-4 DISPOSAL METHODS: 

  . SRP: At the time of review, criteria for land treatment or burial (sanitary landfill) disposal practices are subject to significant revision. Prior to implementing land disposal of waste residue (including waste sludge), consult with environmental regulatory agencies for guidance on acceptable disposal practices. 

  . Empty pesticide containers should be collected with care, or disposed of safely. Plastic liners, and paper or card containers should be crushed and buried well below top soil or burned, preferably in an incinerator. Metal containers of some pesticides can be decontaminated according to the instructions of the pesticide manufacturers. Such drums should be clearly marked "Not to be used for food or for water for drinking or domestic use". Other metal containers should be punctured, crushed or buried. /Pesticides/ [REF-17, p.1619]

  . Trichlorofon initially hydrolyzes to the more toxic cmpd dichlorvos at pH 8 and 37.5 deg C, but is essentially 100% hydrolyzed in approx 24 hr to nontoxic products which can be mixed with a portion of soil rich in organic matter and buried. Recommendable methods: Incineration, hydrolysis, & landfill. Peer-review: Large amt of trichlorofon should be incinerated @ high temp in a unit with effluent gas scrubbing. (Peer-review conclusions of a IRPTC expert consultation (May 1985)) [REF-20, p.232]

*** 7*** HEALTH HAZARDS AND TOXIC EFFECTS
7-1 NON-HUMAN TOXICITY VALUES:
    LD50 Rat oral 438 mg/kg [REF-2, p.1001]

    LD50 Rat weanling ip 190 mg/kg [REF-2, p.1001]

    LD50 Rat adult ip 250 mg/kg [REF-2, p.1001]

    LD50 Mouse oral 579 mg/kg [REF-2, p.1001]

    LD50 Mouse ip 500 mg/kg [REF-2, p.1001]

    LD50 Guinea pig ip 300 mg/kg [REF-2, p.1001]

    LD50 Calf oral 600 mg/kg [REF-2, p.1001]

    LD50 Chicken oral 125 mg/kg [REF-2, p.1001]

    LD50 Rat male oral 560 mg/kg [REF-5, p.A408/Aug 87]

    LD50 Rat percutaneous >2000 mg/kg [REF-5, p.A408/Aug 87]

    LD50 Rat oral 250 mg/kg [REF-16, p.3237]

    LD50 Rat skin 2000 mg/kg [REF-16, p.3237]

    LD50 Rat ip 160 mg/kg [REF-16, p.3237]

    LD50 Rat sc 400 mg/kg [REF-16, p.3237]

    LD50 Rat im 395 mg/kg [REF-16, p.3237]

    LD50 Mouse oral 300 mg/kg [REF-16, p.3237]

    LD50 Mouse ip 196 mg/kg [REF-16, p.3237]

    LD50 Mouse sc 267 mg/kg [REF-16, p.3237]

    LD50 Mouse iv 290 mg/kg [REF-16, p.3237]

7-2 HUMAN TOXICITY EXCERPTS:
    SKIN SENSITIVITY HAS BEEN REPORTED IN HUMANS ... . [REF-21, p.615]

    THE CHARACTERISTIC CLINICAL FEATURES OF DIPTEREX-INDUCED DELAYED NEUROTOXICITY IN HUMANS SHOWED 3 STAGES: (1) ACUTE ENCEPHALOPATHY, (2) FOLLOWED BY RECOVERY WITHOUT ANY RESIDUAL SYMPTOMS, (3) FOLLOWED BY DELAYED NEUROPATHY, 2-3 WK LATER. ALL CASES SHOWED MOTOR DOMINANT POLYNEUROPATHY, BUT THE MOST SEVERE CASE DEVELOPED MYELONEUROPATHY. THE HISTOLOGICAL EVALUATION OF THE SURAL NERVE SHOWED AXONAL CHANGE. [REF-22]

    SYMPTOMATOLOGY: 1. Nausea is often the first symptom, followed by vomiting, abdominal cramps, diarrhea, and excessive salivation (sialorrhea). Hypothermia has been reported in animals and at least once in man as an early sign. 2. Headache, giddiness, vertigo, and weakness. 3. Rhinorrhea and a sensation of tightness in the chest are common in inhalation exposures. 4. Blurring or dimness of vision, miosis (with fixed pinpoint pupils), tearing, ciliary muscle spasm, loss of accommodation, and ocular pain. None of these eye effects are diagnostically dependable except in primary ocular exposures. Indeed, mydriasis is sometimes seen, probably due to sympatho-adrenal discharge. /Parathion/ [REF-23, p.III-340]

    SYMPTOMATOLOGY: 5. Bradycardia or tachycardia. Varying degrees of AV heart block are described, as well as atrial arrhythmias. 6. Loss of muscle coordination, slurring of speech, fasciculations and twitching of muscles (particularly of the tongue and eyelids), and generalized profound weakness. 7. Mental confusion, disorientation, and drowsiness. 8. Difficulty in breathing, excessive secretion of saliva and of respiratory tract mucus, oronasal frothing, cyanosis, pulmonary rales and rhonchi, and hypertension presumably due to asphyxia). 9. Random jerky movements, incontinence, convulsions and coma. 10. Death primarily due to respiratory arrest arising from failure of the respiratory muscles, intense bronchoconstriction, or all three. /Parathion/ [REF-23, p.III-340]

    Historical surveillance data were collected from 1977 to 1982 and compared with the results of a cross-sectional study conducted in 1983-4 in a dipterex (trichlorfon) packing plant. The number of employees varied from 36 to 110 workers per year. For the period 1977-82, mean air concentrations ranged from 0.95 - 3.30 mg/cu m. Review of surveillance data showed a trend of declining air concentrations and declining incidence of poisoning cases but no apparent change in blood cholinesterase activity over the same period. There was a statistically significant (p<0.01) difference in incidence rates of poisoning + suspected poisoning by season. During the study period (1983-4), air concentrations were near or below 1.0 mg/cu m and calculated dermal conentrations ranged from 0.50-5.92 ug/cu cm of skin surface. In study subjects, blood cholinesterase activity was consistently significantly (p<0.05) inhibited after 3 months of employment as compared with their pre-exposure values. [REF-24]

    ACCUMULATION OF ACETYLCHOLINE IN CNS IS BELIEVED TO BE RESPONSIBLE FOR TENSION, ANXIETY, RESTLESSNESS, INSOMNIA, HEADACHE, EMOTIONAL INSTABILITY, & NEUROSIS, EXCESSIVE DREAMING & NIGHTMARES, APATHY, & CONFUSION ... DESCRIBED AFTER ORGANOPHOSPHATE POISONING. /ORGANOPHOSPHATE INSECTICIDES/ [REF-25, p.528]

    Cholinesterase activity measurements for 542 California agricultural pesticide applicators under medical supervision during the first 9 mo of 1985 were analyzed. Medical records of applicators were used if the subject had been exposed for over 3 hr in a 30 day period to category I and II organophosphate and carbamate pesticides. Employers of all workers with cholinesterase activity depressions that fell to 70% or less of the workers's plasma or RBC baselines were contacted to obtain a list of pesticides handled in the 2 wk interval preceding the greatest reported cholinesterase activity depression. In evaluating pesticide exposure data, it was not possible to distinguish listed pesticides primarily or cumulatively responsible for the observed cholinesterase activity depressions from those not responsible for the cholinesterase activity depression, but coincidentally used during the same period. The pesticides associated with plasma or RBC cholinesterase activity depressions to 70% of baseline or lower are listed. Trichlorfon usage in California for 1985 was 35,700 lb. The frequency of trichlorfon exposure as measured by "% depression from chloinesterase baseline activity" was 0 for plasma (< 50% reduction) and 3 and 1 for RBC (< 70% and 60% reductions, respectively). Twenty-six workers, 4.8% of the sample, had cholinesterase values at or below the California action limit value for removal from continued exposure to cholinesterase-inhibiting pesticides. Eight of these 26 workers (31.5%) had pesticide-related illnesses. [REF-26]

    Five people exposed to high levels of Ditriphon 50, a Hungarian insecticide preparation containing trichlorfon as the active ingredient and other unknown constituents /were studied/. /Results indicated/ an excess incidence of short lived chromosome breaks and exchange figures relative to karyotypes of 15 healthy volunteers matched for age only. A significant increase in stable chromosome alterations was also found among the people exposed to Ditriphon 50. [REF-8, p.399]

    Of 15 live births in one Hungarian village in 1989-90, 11 (73%) were affected by congenital abnormalities and 6 were twins. Of the 11, 4 had Down syndrome. Likely causes of such clusters (known teratogenic factors, familial inheritance, consanguinity) were excluded. A case control study and environmental investigations pointed the finger of suspicion at the excessive use of trichlorfon at local fish farms. The content of this chemical was very high in fish (100 mg/kg) and several pregnant women, including all mothers of babies with Down syndrome, had consumed contaminated fish in the critical period for the congenital abnormalities observed. [REF-27]

    Trichlorfon is genotoxic in cultured mammalian cells. It induced unscheduled DNA synthesis in a human epithelloid cell line and in W138 human fibroblasts with and without an uninduced mouse liver microsomal preparation. [REF-1, p.V30 218]

7-3 NON-HUMAN TOXICITY EXCERPTS:
    ... TRICHLORFON PRODUCED NO PATHOLOGICAL CHANGE IN RATS FED 500 MG/KG OF DIET FOR ONE YR. [REF-1, p.V30 215]

    WHEN APPLIED TO EYES OF RABBITS IT HAS SHORT LASTING MIOTIC EFFECT & PRODUCES LITTLE OR NO IRRITATION. [REF-28, p.933]

    IN WISTAR RATS, 30 MG/KG, BY SC ROUTE, 3 TIMES WEEKLY FOR UP TO 720 DAYS INDUCED 7/61 PAPILLOMAS OF FORESTOMACH. IN AB MICE 30 MG/KG BY SKIN ROUTE, 3 TIMES WEEKLY FOR UP TO 790 DAYS INDUCED 1/16 LIVER CARCINOMA & 1/16 PAPILLOMAS OF FORESTOMACH. /FROM TABLE, CONTROL DATA NOT REPORTED/ [REF-29, p.170]

    IN SPRAGUE DAWLEY RATS, 50-150 MG/KG BY IP ROUTE, DAILY FOR 60 DAYS: 0/15 HAD TUMORS. IN BD RATS, 50 MG/KG BY SC ROUTE FOR 800 DAYS INDUCED 2/24 INJECTION SITE SARCOMAS; IN WISTAR RATS, 30 MG/KG, 3 TIMES WEEKLY, NO ROUTE GIVEN, FOR UP TO 705 DAYS INDUCED 3/52 PAPILLOMA OF FORESTOMACH. /FROM TABLE, CONTROL DATA NOT REPORTED/ [REF-29, p.170]

    IN AB MICE BY SKIN APPLICATION & PROMOTION WITH CROTON OIL @ 30 MG/KG, 3 TIMES WEEKLY FOR UP TO 781 DAYS INDUCED 1/19 LIVER CARCINOMA, 2/19 PAPILLOMAS OF FORESTOMACH & 1/19 LOCAL SARCOMA. /FROM TABLE, CONTROL DATA NOT REPORTED/ [REF-29, p.170]

    ADULT WHITE LEGHORN HENS WERE GIVEN ORAL OR SC DOSES OF 50-300 MG/KG. SIGNS OF NEUROLOGICAL DYSFUNCTION (ATAXIA, PARALYSIS) APPEARED 12-28 DAYS LATER. MULTIFOCAL NEUROPATHY AFFECTING CNS & PERIPHERAL NERVOUS SYSTEM WAS OBSERVED ABOUT 1 MO AFTER DOSING. [REF-30]

    DICHLOROACETALDEHYDE & 2,2-DICHLORO-1,1-DIHYDROXY-ETHANEPHOSPHONIC ACID METHYL ESTER WHICH ARE FORMED SOLVOLYTICALLY FROM DESMETHYLTRICHLOROPHONE, AN IN VIVO METABOLITE OF TRICHLORPHON, SHOW IN THE DOMINANT LETHAL TEST IN MICE AT EQUIMOLAR DOSAGE (1.6 MMOL/KG) A MUTAGENIC ACTIVITY COMPARABLE WITH THAT OF TRICHLORPHON. [REF-31]

    DIPTEREX WAS TERATOGENIC AFTER ADMIN BY GAVAGE /THREE TIMES PER DAY/ AT A DOSE LEVEL OF 480 MG/KG/DAY TO CP RATS ON DAYS 6 THROUGH 15 OF GESTATION, BUT NOT WHEN ADMIN ONLY ON DAYS 8 OR 10 OF GESTATION. POSITIVE TERATOGENIC RESPONSE ALSO OCCURRED IN THE HAMSTER AFTER ADMIN ON DAYS 7 THROUGH 11 OF GESTATION AT 400 MG/KG/DAY; THE APPARENT NO-EFFECT LEVEL FOR THE CRITERIA STUDIED WAS 200 MG/KG/DAY. EMBRYOTOXICITY, BUT NOT TERATOGENICITY, OCCURRED AFTER ADMIN OF 400 MG/KG/DAY ON DAY 8 OF GESTATION. THE MOUSE WAS LESS SUSCEPTIBLE TO DIPTEREX THAN WERE THE RAT & HAMSTER, BUT A SIGNIFICANT INCREASE IN THE INCIDENCE OF CLEFT PALATES RESULTED FROM EXPOSURE ON DAYS 10 THROUGH 14, OR ON DAYS 12 THROUGH 14 OF GESTATION. [REF-32]

    A GROUP OF 30 MALE & 28 FEMALE 8 WK OLD AB/JENA STRAIN MICE RECEIVED 30 MG/KG BODY WT TRICHLORFON ... BY GAVAGE TWICE WEEKLY FOR 75 WK, WITH A 2 WK BREAK AFTER THE 45TH WK (CUMULATIVE DOSE: MALES, 157.5 MG; FEMALES, 154 MG). ALL SURVIVING ANIMALS WERE SACRIFICED AT 80 WK. A GROUP OF 30 MALE & 29 FEMALE MICE SERVED AS CONTROLS. THERE WAS NO SIGNIFICANT DIFFERENCE IN THE INCIDENCE OF TUMORS BETWEEN TREATED & CONTROL MICE. A GROUP OF 30 MALE & 35 FEMALE 10 WK OLD ALBINO RATS RECEIVED 22 MG/KG BODY WT TRICHLORFON ... IN SALINE BY GAVAGE TWICE WEEKLY FOR 90 WK; ALL SURVIVING ANIMALS WERE KILLED AT 118 WK (CUMULATIVE DOSE: MALES 2.08 G; FEMALES, 1.98 G). A GROUP OF 25 MALE & 26 FEMALE CONTROL RATS WERE GIVEN SALINE. THERE WAS NO SIGNIFICANT DIFFERENCE IN THE INCIDENCE OF TUMORS BETWEEN TREATED & CONTROL GROUPS. [REF-1, p.V30 212]

    A GROUP OF 30 MALE & 30 FEMALE 8 WK OLD AB/JENA MICE RECEIVED 28.2 MG/KG BODY WTTRICHLORFON ... BY IP INJECTION TWICE WEEKLY FOR 75 WK, WITH A 2 WK BREAK AT 45 WK. THE CUMULATIVE DOSES WERE 160.8 MG IN MALES & 149.7 MG IN FEMALES. ALL SURVIVING ANIMALS WERE KILLED AT 80 WK. A GROUP OF 30 MALE & 30 FEMALE CONTROLS WERE GIVEN SALINE BY IP INJECTIONS. THERE WAS NO SIGNIFICANT DIFFERENCE IN THE INCIDENCE OF TUMORS BETWEEN TREATED & CONTROL MICE. [REF-1, p.V30 213]

    A GROUP OF 30 MALE & 35 FEMALE 10 WK OLD ALBINO RATS WERE GIVEN 12 MG/KG BODY WT TRICHLORFON ... BY IP INJECTION TWICE WEEKLY FOR 90 WK. THE AVERAGE CUMULATIVE DOSE WAS 1.16 G IN MALES & 1.1 G IN FEMALES. A GROUP OF 25 MALE & 25 FEMALE CONTROLS RECEIVED SALINE INJECTIONS. ALL SURVIVING ANIMALS WERE KILLED AT 118 WK. NO STATISTICALLY SIGNIFICANT DIFFERENCE WAS FOUND IN THE INCIDENCE OF TUMORS BETWEEN TREATED & CONTROL RATS. A GROUP OF 23 MALE & 25 FEMALE SYRIAN GOLDEN HAMSTERS, 7 TO 8 WK OF AGE, WERE GIVEN 20 MG/KG BODY WT TRICHLORFON ... AS A 2% SOLN IN ISOTONIC SALINE BY IP INJECTION ONCE WEEKLY FOR 90 WK. A GROUP OF 22 MALE & 23 FEMALE CONTROLS RECEIVED SALINE INJECTIONS. ALL SURVIVING ANIMALS WERE KILLED AT 100 WK. THERE WAS NO SIGNIFICANT DIFFERENCE IN THE INCIDENCE OF TUMORS BETWEEN TREATED & CONTROL HAMSTERS. [REF-1, p.V30 213]

    IN RATS GIVEN DAILY ORAL DOSES OF 300 MG/KG BODY WT TECHNICAL TRICHLORFON FOR 5 DAYS, BRAIN EDEMA, CONGESTION OF ORGANS, FATTY DEGENERATION, & GLYCOGEN DEPLETION OF THE LIVER, GLYCOGEN DEPLETION OF THE HEART MUSCLE & EMPHYSEMA & LOCAL INFLAMMATION IN THE LUNGS WERE OBSERVED. [REF-1, p.V30 215]

    A SINGLE 80 MG/KG BODY WT DOSE ADMIN TO RATS ORALLY BY GAVAGE ON DAY 13 OF PREGNANCY CAUSED AN INCREASED NUMBER OF EMBRYONIC DEATHS, A DECREASED NUMBER OF LIVE FETUSES & INCREASED FETAL ANOMALIES, SUCH AS EXENCEPHALY & FAILURE OF EYELIDS TO CLOSE; ADMIN OF 8 MG/KG BODY WT THROUGHOUT PREGNANCY PRODUCED NO TERATOGENIC MANIFESTATIONS. [REF-1, p.V30 216]

    DAILY ORAL ADMIN OF 1, 2, OR 5 MG CHLOROPHOS/KG, OR ADMIN OF 5 MG/KG IN WEEKLY INTERVALS, FOR 6 MO CAUSED HEMODYNAMIC DISTURBANCES IN THE BRAIN & OTHER ORGANS OF BULLS, & DYSTROPHIC CHANGES IN THE LIVER, KIDNEYS, SPLEEN, LUNGS, & TESTICLES. THE SEVERITY OF THE PATHOLOGICAL CHANGES DEPENDED ON THE DOSE. SWELLING & HYPERPLASIA OF THE INTERSTITIAL TISSUE OCCURRED IN THE TESTICLES. SPERMATOGENIC EPITHELIUM DESQUAMATED FROM THE SEMINIFEROUS TUBULES. EJACULATE VOL DECREASED, THE PROPORTION OF PATHOLOGICAL SPERMATOZOIDS INCREASED, SPERM RESPIRATION WAS INHIBITED, & FERTILITY DECREASED. ADMIN OF 1-2 MG CHLOROPHOS/KG CAUSED NO PATHOLOGICAL CHANGES. TOLERANCE THRESHOLD OF CHLOROPHOS IS 2 MG/KG FEED. [REF-33]

    TWELVE ORGANOPHOSPHORUS INSECTICIDES, INCLUDING TRICHLORFON, WERE TESTED FOR TOXICITY & MUTAGENICITY IN THE FORWARD MUTATION TEST SYSTEM AT THE ADEO LOCUS OF SCHIZOSACCHAROMYCES POMBE. TRICHLORFON SHOWED A LINEAR DOSE-RESPONSE RELATION. TRICHLORFON TESTED IN COMBINATION WITH MALATHION, METHYL PARATHION, OR AZINPHOS-METHYL, PRODUCED CLEARLY SYNERGISTIC EFFECTS FOR TOXICITY & MUTAGENICITY. [REF-34]

    TRICHLORFON (200 MG/KG, ORALLY) DECREASED BLOOD ACETYLCHOLINESTERASE & PSEUDOCHOLINESTERASE ACTIVITIES IN DOGS BY UP TO APPROX 3.5 & APPROX 4 FOLD, RESPECTIVELY, WITHIN 0.5 HR OF ITS ADMIN. [REF-35]

    /Chlorophos/ was given to pregnant hamsters and mice during active organogenesis (300 mg/kg daily). Low incidences of cleft palate and some skeletal defects in hamster fetuses were found. All of these abnormal fetuses occurred in hamsters treated on day 8. Neither embryotoxicity nor teratogenicity was found in mice. [REF-36, p.339]

    Pregnant guinea pigs were administered trichlorfon at doses of of 0 or 100 mg/kg body weight on days 36, 37, 38, 51, 52, and 53 of gestation. The number of abortions and still-born fetuses, and the mean fetal wt, were lower than in controls. Some pups from different litters had marked trembling and locomotor disturbances. Symmetrical atrophy of the skeletal muscles, and cardiovascular abnormalities were found in the treated group. There was a decrease in total brain and cerebellum weights. The activities of choline-acetyl transferase and glutamate decarboxylase were both significantly reduced in the cerebellum, as compared to control values. [REF-37]

    MUSCARINIC SIGNS OF /ORGANOPHOSPHORUS CMPD/ ... CONSIST OF HYPERSALIVATION, LACRIMATION, SWEATING & NASAL DISCHARGE. MIOSIS, DYSPNEA, VOMITING, DIARRHEA & FREQUENCY OF URINATION ... NICOTINIC EFFECTS CONSIST OF FASCICULATION OF MUSCLES, WEAKNESS & PARALYSIS. CNS EFFECTS INCLUDE NERVOUSNESS, APPREHENSION, ATAXIA, CONVULSIONS & COMA. DEATH IS DUE TO RESP FAILURE, OR SOMETIMES CARDIAC ARREST. THERE IS LITTLE DIFFERENCE BETWEEN SIGNS PRODUCED BY DIFFERENT ... CMPD, BUT ROUTE OF ABSORPTION MAY INFLUENCE ONE SYSTEM MORE THAN ANOTHER. /ORGANOPHOSPHORUS CMPD/ [REF-38, p.153]

    Trichlorfon was evaluated for its teratogenic potential in the mouse (200, 300, or 400 mg/kg/day) after administration by gavage on days 7-16 of gestation. /The cmpd/ was teratogenic, fetotoxic, and lethal at the two highest doses which were also maternally lethal. There was a decr in the number of calcified centers in the forepaws and hindpaws indicating fetotoxicity and a delay in maturation. /Trichlorfon/ was administered (50, 100, or 200 mg/kg/day) to rats by gavage on gestational days 7-19 or 8-20 ( groups A and B respectively). In both groups the highest dose was maternally lethal. In group A, /the cmpd/ was teratogenic with a shift in rib profile. In group B, /the cmpd/ was teratogenic with an increased incidence in malformations of the urinary system. /Trichlorfon/ was fetotoxic with reduced ossification of the skulls at the lowest and highest dose levels. [REF-39]

    Insecticides ... were examined for their ability to induce chromosomal aberrations in the bone marrow cells of Syrian hamster (Mesocricetus auratus) treated in vivo. Mutagenicity of commercial preparations were examined at four doses: LD50; 1/2, 1/5, 1/10 LD50. The positive control was an ip injection of cyclophosphamide to hamsters at a dose of 40 mg/kg body weight. ... Trichlorfon ... was negative in this test. [REF-40]

    The oral toxic dose for calves is 5-10 mg/kg, for cattle is 50-100 mg/kg and for sheep is 100-200 mg/kg. A 1% spray is non-toxic to calves. While single doses of up to 125 mg/kg of trichlorophon are non-toxic, 150 mg/kg will produce intoxication in horses. Single exposure to sprays was non-toxic up to 240 mg/kg. [REF-41, p.171]

    Congenital tremor associated with hypoplasia of the cerebellum and which is due to treatment of sows with trichlorophon at about the middle of the gestational period, has been reported in newborn piglets. [REF-41, p.171]

    Damage may be caused to sorghum, apples (foliage and fruits), carnations, zinnias, and to cotton if application is made while it is wet. [REF-5, p.A408/Aug 87]

    Spraque Dawley rats (25 of each sex) /were given/ diets containing 0 to 1,000 ppm
    concentrations of technical grade trichlorfon. The dosing was intended to last for 24 mo, but it was shortened to 17 mo in males (due to mortality). Males in the 1000 ppm (100 mg/kg/day) group failed to gain weight equivalent to other groups, and life span was shortened in both sexes at the high dose. Serum cholinesterase, but not brain, submaxillary gland, or red blood cell cholinesterase, was inhibited by 25% in the group fed 250 ppm (25 mg/kg/day). Vascular lesions, including fibrous changes and necrotizing inflammation, were reported, but the dosing group in which they occurred was not identified. Histopathology was done on only five rats of each sex from each dose group. [REF-8, p.401]

    They gave Sprague-Dawley rats (25 males and 50 females per group) 100, 200, or 400 ppm concentrations of technical grade trichlorfon in feed. The study was intended to last 18 months, but was apparently curtailed at about 70 weeks due to mortality in both the treated and control groups. There was a sex difference in cholinesterase inhibition: slight depression of RBC cholinesterase occurred in males at 200 ppm but not at 100 ppm (10 mg/kg/day), whereas there was "very slightly" depressed RBC cholinesterase in females fed 100 ppm. Spleen and liver weights were reported to be reduced in the 400 ppm group (40 mg/kg/day), and four females in the high dose group had pulmonary changes. [REF-8, p.402]

    No increased incidence in malignant tumors /were found/ in Long Evans rats given up to 1000 ppm concentrations of trichlorfon in feed for 2 yr. 40 Wistar rats (unspecified sex) /were gavaged/ with 15 mg/kg doses of trichlorfon twice weekly for life. The average life span for treated animals was shortened, and 7 of 28 treated animals had malignant tumors (of unspecified type) as compared to no tumors in controls. Benign tumors were found in 19 of 28 rats and in 3 of 36 controls. [REF-8, p.405]

    Trichlorfon (purity not specified) did not induce mutation in Drosophila malanogaster, but because of high toxicity, only low doses could be tested. [REF-1, p.V30 218]

    Sister chromatid exchanges were induced in V79 Chinese hamster cells with 98% pure trichlorfon and in Chinese hampster ovary cells with and without an Aroclor-induced rat liver microsomal preparation. [REF-1, p.V30 218]

    ... Triclorfon was reported to induce chromosomal aberrations in Chinese hamster cells without exogenous metabolic activation. It had the same (weak) activity in human lymphocytes. [REF-1, p.V30 218]

    CHANGES IN THE ELECTROPHYSIOLOGIC ACTIVITY OF THE RAT SCIATIC NERVE WERE EXAMINED AFTER REPEATED DOSING WITH PARATHION & TRICHLORFON. TRICHLORFON PRODUCED DOSE-DEPENDENT CHANGES IN THE DURATION, RISE TIME, RELATIVE AREA, & REFRACTORY PERIOD OF THE SCIATIC NERVE CMPD ACTION POTENTIAL. THE OBSERVED CHANGES INDICATED AN INCREASED EXCITABILITY OF THE NERVE. DURING THE EARLY DEVELOPMENT OF THESE ELECTROPHYSIOLOGIC CHANGES THERE WERE NO ACCOMPANYING HISTOLOGIC CHANGES IN THE NERVE. THIS SUGGESTS THAT CHANGES IN NERVE EXCITABILITY MAY BE A SENSITIVE INDICATOR OF NEUROTOXICITY, & THAT CONTINUED TRICHLORFON EXPOSURE MAY LEAD TO A CUMULATIVE ALTERATION IN NERVE FUNCTION. [REF-42]

7-4 EVIDENCE FOR CARCINOGENICITY:
    No data are available in humans. Inadequate evidence of carcinogenicity in animals. OVERALL EVALUATION: Group 3: The agent is not classifiable as to its carcinogenicity to humans. [REF-43, p.S7 73]

EMERGENCY TREATMENT*** 8***
8-1 ANTIDOTE AND EMERGENCY TREATMENT:
    1. INSURE THAT A CLEAR AIRWAY EXISTS BY ASPIRATION OF SECRETIONS IF NECESSARY. ADMIN OXYGEN BY MECHANICALLY ASSISTED PULMONARY VENTILATION IF RESPIRATION IS DEPRESSED. IMPROVE TISSUE OXYGENATION AS MUCH AS POSSIBLE BEFORE ADMIN ATROPINE TO MINIMIZE RISK OF VENTRICULAR FIBRILLATION. IN SEVERE POISONINGS, IT MAY BE NECESSARY TO SUPPORT PULMONARY VENTILATION MECHANICALLY FOR SEVERAL DAYS. 2. ADMIN ATROPINE SULFATE IV, OR IM IF IV INJECTION IS NOT POSSIBLE. ... IN MODERATELY SEVERE POISONING: ADULT DOSAGE AND CHILDREN OVER 12 YR: 0.4-2.0 MG REPEATED EVERY 15 MIN UNTIL ATROPINIZATION IS ACHIEVED. MAINTAIN ATROPINIZATION WITH REPEATED DOSAGE OF 0.02-0.05 MG/KG BODY WEIGHT. /ORGANOPHOSPHATE PESTICIDES/ [REF-44]

    2. SEVERELY POISONED INDIVIDUALS MAY EXHIBIT REMARKABLE TOLERANCE TO ATROPINE; TWO OR MORE TIMES THE DOSAGES SUGGESTED ABOVE MAY BE NEEDED. THE DOSE OF ATROPINE MAY BE INCREASED AND THE DOSING INTERVAL DECREASED AS NEEDED TO CONTROL SYMPTOMS. CONTINUOUS INTRAVENOUS INFUSION OF ATROPINE MAY BE NECESSARY WHEN ATROPINE REQUIREMENTS ARE MASSIVE. REVERSAL OF MUSCARINIC SYMPTOMS AND SIGNS, NOT AN ARBITRARY DOSE LIMIT, IS THE DESIRED END POINT. PRESERVATIVE-FREE ATROPINE PRODUCTS SHOULD BE USED WHENEVER POSSIBLE. NOTE: PERSONS NOT POISONED OR ONLY SLIGHTLY POISONED BY ORGANOPHOSPHATES MAY DEVELOP SIGNS OF ATROPINE TOXICITY FROM SUCH LARGE DOSES. FEVER, MUSCLE FIBRILLATIONS, AND DELIRIUM ARE THE MAIN SIGNS OF ATROPINE TOXICITY. IF THESE APPEAR WHILE THE PATIENT IS FULLY ATROPINIZED, ATROPINE ADMINISTRATION SHOULD BE DISCONTINUED, AT LEAST TEMPORARILY, WHILE THE SEVERITY OF POISONING IS REEVALUATED. /ORGANOPHOSPHATE PESTICIDES/ [REF-45]

    3. DRAW BLOOD SAMPLE (HEPARINIZED) FOR CHOLINESTERASE ANALYSIS BEFORE ADMINISTRATION OF PRALIDOXIME, WHICH TENDS TO REVERSE THE CHOLINESTERASE DEPRESSION. 4. ADMIN PRALIDOXIME (PROTOPAM, 2-PAM) IN CASES OF SEVERE POISONING ... IN WHICH RESP DEPRESSION, MUSCLE WEAKNESS & TWITCHINGS ARE SEVERE. ... ADULT DOSAGE AND CHILDREN OVER 12): GIVE 1.0-2.0 G IV @ NO MORE THAN 0.2 G/MIN. CHILD'S DOSE (UNDER 12 YR): GIVE 20-50 MG/KG (DEPENDING ON SEVERITY) IV, INJECTING NO MORE THAN HALF TOTAL DOSE/MIN. DOSAGE...MAY BE REPEATED IN 1-2 HR, THEN @ 10-12 HR INTERVAL IF NEEDED. IN VERY SEVERE POISONINGS, DOSAGE...MAY BE DOUBLED. /ORGANOPHOSPHATE PESTICIDES/ [REF-45]

    4. BE PREPD TO ASSIST PULMONARY VENTILATION MECHANICALLY IF RESP ... DEPRESSED ... . 5. IN PATIENTS WHO HAVE BEEN POISONED BY ORGANOPHOSPHATE CONTAMINATION OF SKIN, CLOTHING, HAIR, AND/OR EYES, DECONTAMINATION MUST PROCEED CONCURRENTLY WITH WHATEVER RESUSCITATIVE AND ANTIDOTAL MEASURES ARE NECESSARY TO PRESERVE LIFE. ... 6. IF ... INGESTED IN QUANTITY PROBABLY SUFFICIENT TO CAUSE POISONING, THE STOMACH AND INTESTINE MUST BE EMPTIED. A. EMPTY THE STOMACH BY INTUBATION, ASPIRATION, AND LAVAGE, USING SLURRY OF ACTIVATED CHARCOAL IN ISOTONIC SALINE. RIGOROUS PRECAUTIONS MUST BE TAKEN TO PROTECT THE AIRWAY FROM ASPIRATION OF REGURGITATED GASTRIC CONTENTS. IF VICTIM IS UNCONSCIOUS OR OBTUNDED, INSERT A CUFFED ENDOTRACHEAL TUBE PRIOR TO GASTRIC INTUBATION. KEEP VICTIM'S HEAD BELOW LEVEL OF STOMACH DURING GASTRIC INTUBATION AND LAVAGE ... . KEEP VICTIM'S HEAD TURNED TO THE LEFT. /ORGANOPHOSPHATE PESTICIDES/ [REF-46]

    6B. AFTER ASPIRATION OF STOMACH CONTENTS AND LAVAGE, INSTILL ACTIVATED CHARCOAL ... TOGETHER WITH A CATHARTIC IN THE CHARCOAL SLURRY. ADULTS AND CHILDREN OVER 12 YEARS: 50-100 G IN 300-800 ML WATER. CHILDREN UNDER 12: 1.0-1.5 G/KG BODY WEIGHT TO A MAXIMUM OF 50 G PER DOSE. ALTERNATIVE CATHARTICS THAT MAY BE USED INSTEAD ARE SODIUM OR MAGNESIUM SULFATE OR CITRATE: DOSAGE OF SODIUM OR MAGNESIUM SULFATE: ADULTS AND CHILDREN OVER 12 YEARS: 20-30 G. CHILDREN UNDER 12 YEARS: 250 MG/KG BODY WEIGHT. DOSAGE OF MAGNESIUM CITRATE SOLUTION: ADULTS AND CHLIDREN: 4 ML/KG BODY WEIGHT OF PROPRIETARY SOLUTION, UP TO A MAXIMUM OF 300 ML. C. IF GASTRIC ASPIRATION AND LAVAGE IS NOT PERFORMED DUE TO DELAY IN TREATMENT, AND IF PATIENT IS FULLY ALERT, ADMINISTER DOSES OF CHARCOAL AND CATHARTIC ORALLY. WHEN SORBITOL IS GIVEN ORALLY, IT SHOULD BE DILUTED WITH AN EQUAL VOLUME OF WATER TO YIELD A 35% SOLUTION. D. SAVE A SAMPLE OF EMESIS OR INITIAL GASTRIC WASHINGS FOR CHEMICAL ANALYSIS. E. IN SOME CASES OF ORGANOPHOSPHATE INGESTION THERE MAY BE BENEFIT FROM REPEATED ADMINISTRATION OF ACTIVATED CHARCOAL, EITHER BY INGESTION OR STOMACH TUBE ... . /ORGANOPHOSPHATE PESTICIDES/ [REF-47]

    7. OBSERVE PATIENT CLOSELY FOR AT LEAST 72 HOURS (LONGER IN CASES OF ORGANOPHOSPHATE INGESTION) TO INSURE THAT SYMPTOMS (SWEATING, VISUAL DISTURBANCES, VOMITING, DIARRHEA, CHEST AND ABDOMINAL DISTRESS, AND SOMETIMES PULMONARY EDEMA) DO NOT RECUR AS ATROPINIZATION IS WITHDRAWN. IN VERY SEVERE POISONINGS BY INGESTED ORGANOPHOSPHATES, PARTICULARLY THE MORE LIPOPHILIC AND SLOWLY HYDROLYZED COMPOUNDS, METABOLIC DISPOSITION OF TOXICANT MAY REQUIRE AS MANY AS 5-14 DAYS. /ORGANOPHOSPHATE PESTICIDES/ [REF-48]

    8. PARTICULARLY IN POISONINGS BY LARGE INGESTED DOSES OF ORGANOPHOSPHATE, MONITOR PULMONARY VENTILATION CAREFULLY, EVEN AFTER RECOVERY FROM MUSCARINIC SYMPTOMATOLOGY, TO FORESTALL RESPIRATORY FAILURE. 9. IN SEVERELY POISONED PATIENTS, MONITOR CARDIAC STATUS BY CONTINUOUS ECG RECORDING. /ORGANOPHOSPHATE PESTICIDES/ [REF-49]

    10. FUROSEMIDE MAY BE CONSIDERED FOR RELIEF OF PULMONARY EDEMA IF RALES PERSIST IN THE LUNGS EVEN AFTER FULL ATROPINIZATION. ... 11. THE FOLLOWING DRUGS ARE PROBABLY CONTRAINDICATED IN NEARLY ALL ORGANOPHOSPHATE POISONING CASES: MORPHINE, THEOPHYLLINE, PHENOTHIAZINES, AND RESERPINE. ADRENERGIC AMINES SHOULD BE GIVEN ONLY IF THERE IS A SPECIFIC INDICATION, SUCH AS MARKED HYPOTENSION. /ORGANOPHOSPHATE PESTICIDES/ [REF-50]

    Basic treatment: Establish a patent airway. Suction if necessary. Aggressive airway control may be needed. Watch for signs of respiratory insufficiency and assist ventilations if necessary. Administer oxygen by nonrebreather mask at 10 to 15 L/min. Monitor for pulmonary edema and treat if necessary ... . Monitor for shock and treat if necessary ... . Anticipate seizures and treat if necessary ... . For eye contamination, flush eyes immediately with water. Irrigate each eye continuously with normal saline during transport ... . Do not use emetics. For ingestion, rinse mouth and administer 5 mL/kg up to 200 mL of water for dilution if the patient can swallow, has a strong gag reflex, and does not drool. Administer activated charcoal ... . /Organophosphates and Related Compounds/ [REF-51, p.259]

    Advanced treatment: Consider orotracheal or nasotracheal intubation for airway control in the patient who is unconscious or has severe pulmonary edema. Positive-pressure ventilation techniques with a bag-valve-mask device may be beneficial. Monitor cardiac rhythm and treat arrhythmias if necessary ... . Start an IV with D5W TKO /SRP: "To keep open", minimal flow rate/. Use lactated Ringer's if signs of hypovolemia are present. Administer atropine. Correct hypoxia before giving atropine ... . Administer pralidoxime chloride (2 PAM). USE UNDER DIRECT PHYSICIAN ORDERS ONLY ... . Treat seizures with adequate atropinization and correction of hypoxia. Rarely is diazepam necessary ... . For hypotension with signs of hypovolemia, administer fluid cautiously and consider vasopressors for hypotension with a normal fluid volume. Watch for signs of fluid overload ... . Use proparacaine hydrochloride to assist eye irrigation ... . /Organophosphates and Related compounds/ [REF-51, p.259]

8-2 MEDICAL SURVEILLANCE
    Check cholinesterase weekly. Remove from the working group in case cholinesterase in red cell or plasma falls down to 50% of the normal and may return to work when cholinesterase is again above 75% of the normal. [REF-18, p.204]

    ... Workers ... must undergo an annual medical exam at the beginning of each agricultural season. Contraindications for work with organophosphorus pesticides are organic diseases of the CNS , mental disorders & epilepsy, pronounced endocrine & vegetative disorders, pulmonary tuberculosis, bronchial asthma, chronic respiratory diseases, cardiovascular diseases and circulatory disorders, gastrointestinal diseases (peptic ulcer), gastroenterocolitis, diseases of the liver & kidneys, eye diseases (chronic conjunctivitis and keratitis). Blood cholinesterase activity must be determined before work starts. In the event of prolonged work periods, this activity should be determined at intervals of 3-4 days. Persons exhibiting a fall in cholinesterase activity of 25% or more must be transferred to other work where they are not exposed ... until /cholinesterase level/ is completely restored. /Organophosphorus pesticides/ [REF-17, p.1646]

*** METABOLISM AND PHARMACOLOGY 9***
9-1 POPULATIONS AT SPECIAL RISK: 

    Work ... must not be carried out by young persons under 18 yr, expectant or nursing mothers, or persons for whom work with toxic chemicals is contraindicated on account of their state of health; the same applies to alcoholics. Contraindications for work with organophosphorus pesticides are organic diseases of the CNS, mental disorders & epilepsy, pronounced endocrine & vegetative disorders, pulmonary tuberculosis, bronchial asthma, chronic respiratory diseases, cardiovascular diseases and circulatory disorders, gastrointestinal diseases (peptic ulcer), gastroenterocolitis, diseases of the liver & kidneys, eye diseases (chronic conjunctivitis and keratitis). /Organophosphorus pesticides/ [REF-17, p.1646]

9-2 ABSORPTION, DISTRIBUTION, AND EXCRETION:    

    ABSORBED BY SKIN. [REF-7]

    TRICHLORFON ... IS NOT READILY ABSORBED BY COTTON LEAVES. [REF-52, p.176]

    IN COW, (32)P-LABELED TRICHLORFON ADMIN ORALLY ... ELIMINATED IN URINE, ABOUT 65% OF ADMIN DOSE ... EXCRETED IN 12 HR. ... 75% ... OF CMPD OF UNKNOWN STRUCTURE. ... LESS THAN 0.2% OF ADMIN DOSE ... IN MILK ... BLOOD CONTAINED ... MAX OF 15.1 UG EQUIV 2 HR AFTER ADMIN, DECR ... TO ABOUT 1 UG EQUIV AFTER 24 HR. [REF-52, p.175]

    THE ABSORPTION, DISTRIBUTION, & EXCRETION OF TRICHLORFON IN MAMMALS IS RAPID: ABOUT 70-80% OF A DOSE ADMIN ORALLY TO MICE WAS EXCRETED DURING THE FIRST 12 HR AFTER TREATMENT. THE BIOLOGICAL HALF-LIFE OF TRICHLORFON WAS 80 MIN. ... 3 HR AFTER AN IV INJECTION OF (14)CH3O-TRICHLORFON TO RATS, TRACE AMOUNTS OF RADIOACTIVITY WERE FOUND IN THE LIVER, LUNGS, KIDNEY, HEART, SPLEEN & BLOOD. [REF-1, p.V30 216]

    TOXICANTS CAN BE ABSORBED BY INHALATION, INGESTION, AND SKIN PENETRATION. ... ALL UNDERGO HYDROLYTIC DEGRADATION IN LIVER AND OTHER TISSUES, USUALLY WITHIN HR OF ABSORPTION. DEGRADATION PRODUCTS ARE OF LOW TOXICITY, AND ARE EXCRETED IN URINE AND FECES. /ORGANOPHOSPHATE CHOLINESTERASE-INHIBITING PESTICIDES/ [REF-53, p.2]

    /THEY/ ... ARE RAPIDLY ABSORBED THROUGH MUCOUS MEMBRANE OF DIGESTIVE SYSTEM, RESPIRATORY SYSTEM & THE SKIN, & CONVEYED BY THE BLOOD TO VARIOUS BODY TISSUES. ... THE MAIN ROUTE OF ELIMINATION ... /IS/ THE KIDNEYS. /ORGANOPHOSPHORUS PESTICIDES/ [REF-17, p.1638]

    Radiolabelled trichlorfon ... was administered by stomach tube to pregnant guinea pigs on days 37 and 52 of gestation and examined by the whole body autoradiography method. The results /indicated/ that the radiolabelled cmpd was rapidly distributed to the main organs of the dam and the highest concentrations /were found/ in the liver, kidney, and lung. No substantial concn of radioactivity occurred in the fetuses until 30 minutes after administration. The uptake in the fetuses was more pronounced at the later gestational stage when the concn in the fetal liver equalled that of the placenta. [REF-54]

    Organophosphates are efficiently absorbed by inhalation, injestion, and skin penetration. /Organophosphate pesticides/ [REF-53, p.2]

    In animals, degraded rapidly in the blood. Excretion in the urine is more or less complete within 6 hr. [REF-5, p.A408/Aug 87]

    After humans were exposed to 7.5 to 10 mg/kg dose of trichlorfon, presumably by the oral route, peak plasma levels of the compound were detected in plasma in 1 hr. [REF-8, p.397]

    In rats iv injected with (14)CH3 labeled trichlorfon, radioactivity /was found/ in liver, lung, kidney, heart, spleen, and blood. The inhibition of esterases in the spinal cord and brain of hens suggest that trichlorfon or an active metabolite also enters the CNS. [REF-8, p.397]

    DICHLORVOS WAS DETECTED IN THE BRAIN OF MICE AFTER IP INJECTION OF TRICHLORFON. FOLLOWING DERMAL & INTRAGASTRIC APPLICATION OF TRICHLORFON TO COWS, THE PARENT COMPOUND & DICHLORVOS WERE DETECTED IN THE MILK UP TO 22 DAYS AFTER APPLICATION. [REF-1, p.V30 216]

9-3 METABOLISM/METABOLITES:
    DICHLORVOS WAS DETECTED IN THE BRAIN OF MICE AFTER IP INJECTION OF TRICHLORFON. FOLLOWING DERMAL & INTRAGASTRIC APPLICATION OF TRICHLORFON TO COWS, THE PARENT COMPOUND & DICHLORVOS WERE DETECTED IN THE MILK UP TO 22 DAYS AFTER APPLICATION. [REF-1, p.V30 216]

    AFTER IP INJECTIONS OF (32)P LABELED TRICHLORFON INTO RATS, URINE WAS COLLECTED & ANALYZED. MAJOR DETOXIFICATION PRODUCT WAS DIMETHYL PHOSPHATE. SOME MONOMETHYL PHOSPHATE, ORTHOPHOSPHATE, O-DEMETHYL TRICHLORFON, & 2 UNKNOWNS ... ONE ... CHARACTERIZED AS GLUCURONIDE CONTAINING TRICHLORFON BUT NOT FURTHER IDENTIFIED. [REF-55, p.370]

    IN COW, (32)P LABELED TRICHLORFON ADMIN ORALLY ... OF TOTAL RADIOACTIVITY, LESS THAN 1% APPEARED TO BE UNCHANGED TRICHLORFON & ABOUT 17% WAS TENTATIVELY IDENTIFIED AS DIMETHYL PHOSPHORIC ACID. LESS THAN 0.2% ... FOUND IN MILK. OF THIS, ONLY 10% PARTITIONED IN FAVOR OF CHLOROFORM INDICATING THAT RADIOACTIVITY WAS LARGELY IN FORM OF HYDROLYZED IONIC PRODUCTS. [REF-52, p.175]

    ... DOG TREATED IV ... URINE CONTAINED 63% ... IN FORM OF GLUCURONIDE OF TRICHLOROETHANOL INDICATING CLEAVAGE OF CARBON-PHOSPHORUS BOND. APPROX 77% OF (32)P IN URINE COLLECTED DURING FIRST 6 HR ... IN FORM OF HYDROLYZED PRODUCTS OF UNKNOWN STRUCTURE & 23% PASSED THROUGH AS UNCHANGED TRICHLORFON. [REF-52, p.175]

    RECENT STUDIES IN RAT INDICATE THAT O-DEMETHYLATION OF TRICHLORFON IS IMPORTANT METABOLIC ROUTE IN MAMMALS. AS MUCH AS 27% OF INJECTED DOSE OF METHOXY LABELED (14)C TRICHLORFON HAS BEEN RECOVERED AS (14)CO2 WITHIN 10 HR, PRESUMABLY BY O-DEMETHYLATION TO FORM METHYL ALCOHOL & SUBSEQUENT OXIDATION ... . [REF-52, p.177]

    TESTS WITH MICROORGANISMS SHOWED THAT ASPERGILLUS NIGER, PENICILLIUM NOTATUM, & FUSARIUM SP HYDROLYZED TRICHLORFON. ONE CMPD WAS IDENTIFIED AS O-METHYL-2,2,2-TRICHLORO-1-HYDROXYETHYL PHOSPHONIC ACID. OTHER IS BELIEVED TO BE 2,2,2-TRICHLORO-1-HYDROXYETHYL PHOSPHONIC ACID. [REF-56, p.323]

    THE FATE OF TRICHLORFON IN PH 7.4 BUFFER & THE SOL FRACTIONS FROM COW & CHICKEN LIVER HOMOGENATES PREPD IN THE SAME BUFFER WAS STUDIED. IN PH 7.4 BUFFER, TRICHLORFON WAS READILY CONVERTED INTO DICHLORVOS. WITH THE ENZYME SYSTEMS, THE INSECTICIDE WAS METABOLIZED INTO BOTH DICHLORVOS & DEMETHYLTRICHLORFON. THE RATE OF DEGRADATION OF TRICHLORFON IN ENZYME SYSTEMS WAS GREATER THAN THAT IN BUFFER. COW LIVER SOL FRACTION METABOLIZED TRICHLORFON AT A SLIGHTLY HIGHER RATE THAN CHICKEN LIVER PREPN. [REF-57]

    Trichlorfon is metabolized quickly. In cows, 65% of administered (32)P-trichlorfon was excreted in the urine in 12 hr. The urinary metabolites were found to contain a small amount (17%) of dimethylphosphate. /It was shown/ that in rats the O-dimethylation process is an important degradation mechanism. In brain homogenates, trichlorfon is rapidly metabolized to desmethyltrichlorfon, monomethylphosphate, and 2,2,2-trichlor-1-hydroxyethylphosphoric acid. In vivo studies ... showed recovery of 60% of the (14)C in urine and in the expired air after administration of (14)C trichlorfon. Similarly with (32)P trichlorfon, 75-85% of the radioactivity /was found/ in the urine in 48 hr. Mono- and dimethylphosphate were the major metabolites in the urine. With respect to insects ... /it was/ found that the cotton leafworm (Prodenia lituria), which is quite resistant to trichlorfon, degraded it to desmethyltrichlorfon, a glucuronic conjugate of 2,2,2-trichloro-1-hydroxethylphosphoric acid (about 68%), monomethylphosphone acid (5%), and dimethylphosphoric acid (27%), and (14)C labeled carbon dioxide. Similarly, in the cotton plant (32)P trichlorfon is metabolized into monomethylphosphate, dimethylphosphate, and phosphoric acid. [REF-58, p.255]

    In plant tissues, dehydrochlorination leads to the formation of dichlorvos, which is presumably then hydrolyzed to phosphoric acid and dichlorovinyl alcohol, sometimes with dichloroacetaldehyde being split off. ... The major metabolites /in animals/ are dimethylphosphoric acid, phosphoric acid, demethyldichlorvos, and monomethyl phosphoric acid. [REF-5, p.A408/Aug 87]

    Trichlorfon, dichlorvos, dimethylphosphate, and demethyltrichlorfon were detected in human serum incubated with (14)C trichlorfon. [REF-1, p.V30 220]

    After an ip Injection of 5 mg (32)P trichlorfon to rats, trichlorfon (0.7%), dimethyl phosphate (35.7%), phosphoric acid and methyl phosphate (0.8%), O-demethyltrichlorfon (1.4%) and O-demethyldichlorvos (0.8%) were found in the urine. After ip administration of trichlorfon, (14)C labelled at the two methyl groups, 24% of the dose was recovered as (14)CO2 in the expired air within 10 hours; 32% was recovered in urine as formate (7-15%) and dimethyl phosphate (65-75%) in the first 24 hr after the administration. [REF-1, p.V30 216]

9-4 BIOLOGICAL HALF/LIFE:
    THE BIOLOGICAL HALF-LIFE OF TRICHLORFON WAS 80 MIN /IN MICE/. [REF-1, p.V30 216]

9-5 MECHANISM OF ACTION:
    ... Trichlorofon is not an inhibitor of cholinesterase but that its entire anticholinesterase action is the result of its nonenzymatic conversion to form dichlorovos. [REF-2, p.1002]

    Organophosphates poison insects and mammals primarily by phosphorylation of the acetylcholinesterase enzyme at nerve endings. ... At sufficient dosage, loss of enzyme function allows accumulation of acetylcholine (the impulse- transmitter substance) at cholinergic neuroeffector junctions (muscarinic effects, and at skeletal myoneural junctions and in autonomic ganglia (nicotinic effects). Organophosphates also impair nerve impulse transmission in the brain ... . /Organophosphate pesticides/ [REF-53, p.2]

    Trichlorofon itself is not active as a cholinesterase inhibitor but is effective only by reason of its conversion to dichlorvos. It is rapidly converted nonenzymatically to dichlorvos in human plasma, with a half-life of about 1 hr. [REF-1, p.V30 220]

    Metrifonate concentrations in plasma, its inhibition of blood cholinesterase, and side-effects were studied in 16 healthy volunteers who received a single oral dose of 2.5, 5, 7.5 or 15 mg/kg in a randomized double blind study (4 subjects for each dose). Metrifonate was determined by a gas chromatographic method. Peak plasma levels were reached within 2 hr; the half life in plasma, oral clearance, and normalized Cmax and area under the concentration time curves did not differ significantly between the four groups. Plasma cholinesterase was inhibited to low levels in all subjects, while erythrocyte cholinesterase was affected in a dose dependent fashion. The occurrence of side effects correlated strongly with peak plasma levels but not with maximum erythrocyte cholinesterase inhibition or with increase in salivation. This study shows that the absorption of metrifonate was not significantly different for doses between 2.5 and 15 mg/kg. The plasma levels of this drug correlated with the occurrence of side effects. [REF-59]

9-6 INTERACTIONS:
    IN THE FORWARD MUTATION TEST SYSTEM ADE6 OF THE YEAST SACCHAROMYCES POMBE, TRICHLORFON IN COMBINATION WITH AZINPHOS-METHYL PRODUCED CLEARLY SYNERGISTIC EFFECTS FOR TOXICITY AND MUTAGENICITY. THE ADDITION OF S9 MICROSOMAL LIVER FRACTION DECREASED THE EFFICIENCY OF SINGLE AND COMBINED TREATMENTS. [REF-60]

    TWELVE ORGANOPHOSPHORUS INSECTICIDES, INCLUDING TRICHLORFON, WERE TESTED FOR TOXICITY & MUTAGENICITY IN THE FORWARD MUTATION TEST SYSTEM AT THE ADEO LOCUS OF SCHIZOSACCHAROMYCES POMBE. TRICHLORFON SHOWED A LINEAR DOSE-RESPONSE RELATION. TRICHLORFON TESTED IN COMBINATION WITH MALATHION, METHYL PARATHION, OR AZINPHOS-METHYL, PRODUCED CLEARLY SYNERGISTIC EFFECTS FOR TOXICITY & MUTAGENICITY. [REF-34]

*** PHARMACOLOGY 10***
10-1 THERAPEUTIC USES:
    MEDICATION (VET): A paste containing 100 mg/g mebendazole and 454 mg/g of trichlorfon may be used as an oral anthelmintic and boticide in horses, under the Federal Food, Drug, and Cosmetic Act. [REF-61]

    TRICHLORFON HAS BEEN USED TO TREAT HELMINTHIASIS, INCL ANKYLOSTOMIASIS, ASCARIASIS, TRICHURIASIS, & CREEPING ERUPTION IN MAN. EXPECTED PHARMACOLOGICAL EFFECTS ... DID APPEAR AS SIDE EFFECTS BUT ... NO MORE SEVERE OR FREQUENT THAN ... OTHER ANTHELMINTHICS. ... ALSO TRIED ... TO TREAT SCHISTOSOMIASIS BUT ... ESSENTIALLY INEFFECTIVE. [REF-62, p.76]

    MEDICATION (VET): Trichlorfon alone is administered to horses as a bolus or paste or as a powder mixed in a single-day ration. It is effective against adult and immature ascarids (Parascaris equorum) and adult pinworms (Oxyuris equi) and against equine bots (Gastrophilus nasalis, Gastrophilus intestinalis), both sessile instars in the stomach and migratory instars in the tongue and gums. [REF-63, p.836]

    MEDICATION (VET): Trichlorfon can be used systemically in dogs for its anthelmintic and pesticidal properties. It is efficacious for the common nematodes of dogs (Toxsocara canix, Ancylostoma caninum, Trichuris vulpis). It also gives acceptable control of ticks and fleas, and evidence suggests that it aids in control of demodectic mange in approximately 70% of the treated cases. For all these uses trichlorfon is administered to dogs orally in tablet form. [REF-63, p.836]

    MEDICATION (VET): Trichlorfon is effective against anchorworms, gill flukes, and lice of goldfish and bait fish. A solution of the drug (1-2 g/cu m) is applied to the surface of the fishpond. The drug should not be used for treatment of fish intended for human consumption or in streams or ponds that serve as a source of drinking water for humans or animals. [REF-63, p.836]

    Metrifonate is an excellent drug for the treatment of urinary schistosomiasis in areas with Schistosoma haematobium monoinfection. Toxicity apparently is negligible. Side effects due to the inhibition of acetylcholinesterase are usually scarce, light and transient in nature. At the recommended dosage of 3 time 10 mg/kg the chemotherapeutic potential of metrifonate to cure can be expected to range between 60 and 90%. Each dose of metrifonate reduces egg excretion by almost 90%. Treatment with metrifonate clearly reverses lower and upper renal tract pathology. When appropriately timed with regards to local transmission dynamics the minimal requirement to achieve 99% reduction of egg excretion may be as low as three or four doses spaced over a period of two years. [REF-64]

    MEDICATION (VET):... "POUR-ON" ... AGAINST GRUBS IN CATTLE. ... OINTMENT ... AGAINST MANGE MITES, RINGWORM, & STEPHANOFILARIA ... TOPICAL APPLICATION DAILY FOR 7 DAYS TO CURE RINGWORM ON CALVES; & ORALLY AGAINST SCHISTOSOMA BOVIS, OSTERTAGIA OSTERTAGI, MECISTOCIRRUS SP, HEMONCHUS CONTORTUS, COOPERIA, SP & OESOPHAGOSTUM RADIATUM ... SIMULTANEOUS USE BENEFITS OF ATROPINE ARE NOTED PARTICULARLY IN HORSE & DOG TRIALS WITHOUT ANY APPARENT REDUCTION IN DRUG EFFICACY. [REF-21, p.614]

10-2 DRUG WARNING:
    VET: DO NOT USE IN CONJUNCTION WITH OR WITHIN FEW DAYS OF (BEFORE OR AFTER) ANY OTHER CHOLINESTERASE INHIBITORS; AVOID USE WITH PHENOTHIAZINE, PHENOTHIAZINE TRANQUILIZERS, ARSENICALS, PURGATIVES OR DRUGS PRODUCING PURGATION AS SIDE EFFECT. POSSIBILITY OF ADVERSE REACTIONS IN HEARTWORM INFESTED DOGS ... SUGGESTED. DO NOT CONTAMINATE FEED OR WATER EXCEPT AS IN PRODUCT USE DIRECTIONS. APPLY TO CATTLE AS DIRECTED ONLY AFTER MILKING. SKIN SENSITIVITY ... REPORTED ... ON PETS WEARING "FLEA COLLARS." AVOID USE IN VERY YOUNG, DEBILITATED, & CONSTIPATED ANIMALS, OR THOSE WITH CIRRHOTIC LIVERS OR ACUTE INFECTIOUS DISEASES. [REF-21, p.615]

*** ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL 11***
11-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:
    Trichlorfon's production and use as insecticide will result in its direct release to the environment. If released to air, a vapor pressure of 7.8X10-6 mm Hg at 20 deg C indicates trichlorfon will exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase trichlorfon will be degraded in the atmosphere by reaction with photochemically-produced hydroxyl radicals; the half-life for this reaction in air is estimated to be 62 hours. Particulate-phase trichlorfon will be removed from the atmosphere by wet and dry deposition. If released to soil, trichlorfon is expected to have high to very high mobility based upon Kocs of 6 to 79. Volatilization from moist soil surfaces is not expected to be an important fate process based upon an estimated Henry's Law constant of 1.7X10-11 atm-cu m/mole. Trichlorfon is expected to biodegrade rapidly in soil to dichlorvos; in moist soils it is also expected to hydrolyze to dichlorvos. If released into water, trichlorfon is not expected to adsorb to suspended solids and sediment in the water column based upon its Koc. Volatilization from water surfaces is not expected to be an important fate process based upon this compound's estimated Henry's Law constant. An estimated BCF of 3 suggests the potential for bioconcentration in aquatic organisms is low. Trichlorfon is expected to hydrolyze rapidly to dichlorvos at pHs 7 and above. Occupational exposure to trichlorfon may occur through inhalation of dust particles and dermal contact with this compound at workplaces where trichlorfon is produced or used. The general population may be exposed to trichlorfon during the household application of this insecticide. (SRC) 

11-2 ECOTOXICITY VALUES:
  . LC50 GAMMARUS FASCIATUS 40 UG/L/96 HR @ 21 DEG C (95% CONFIDENCE LIMIT 26-60 UG/L), MATURE. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 PROCAMBARUS (CRAYFISH) 7800 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 6520-9330 UG/L), MATURE. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 PTERONARCELLA BADIA 11 UG/L/96 HR @ 16 DEG C (95% CONFIDENCE LIMIT 7.6-16 UG/L), NAIAD. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 PTERONARCYS CALIFORNIA 35 UG/L/96 HR @ 16 DEG C (95% CONFIDENCE LIMIT 22-55UG/L), SECOND YEAR CLASS. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 CLAASSENIA SABULOSA 22 UG/L/96 HR @ 16 DEG C (95% CONFIDENCE LIMIT 16-29 UG/L), FIRST YEAR CLASS. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 SKWALA 24 UG/L/96 HR @ 7 DEG C (95% CONFIDENCE LIMIT 17-32 UG/L), NAIAD. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 SALMO CLARKI (CUTTHROAT TROUT) 2700 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1920-3800 UG/L), WT 0.6 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 SALMO GAIRDNEKI (RAINBOW TROUT) 1750 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1250-2460 UG/L), WT 0.5 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 SALMO SALER (ATLANTIC SALMON) 1400 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1130-1730 UG/L), WT 0.5 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 SALMO TRUTTA (BROWN TROUT) 3500 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT2490-4910 UG/L), WT 4.6 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 SALVELINUS FONTINALIS (BROOK TROUT) 2500 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 2180-2860 UG/L), WT 0.8 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 SALVELINUS NAMAYCUSH (LAKE TROUT) 550 UG/L/96 HR @ 12 DEG C (95% CONFIDENCELIMIT 354-854 UG/L), WT 2.3 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 PIMEPHALES PROMELAS (FATHEAD MINNOW) 7900 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 6740-9260 UG/L), WT 0.9 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 ICTALURUS PUNCTATUS (CHANNEL CATFISH) 880 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 766-1010 UG/L), WT 1.6 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 3170 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 2680-3750 UG/L), WT 1.0 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 MICROPTERUS SALMOIDES (LARGEMOUTH BASS) 3450 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 3030-3930 UG/L), WT 0.8 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /TESTED IN HARD WATER, 272 PPM CALCIUM CARBONATE, TECHNICAL MATERIAL 98%/ [REF-65, p.78]

  . LC50 SKWALA 12 UG/L/96 HR @ 7 DEG C (95% CONFIDENCE LIMIT 8.9-15 UG/L), NAIAD. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /SOLUBLE POWDER 80%/ [REF-65, p.78]

  . LC50 SALMO CLARKI (CUTTHROAT TROUT) 3250 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 2740-3860 UG/L), WT 0.9 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /SOLUBLE POWDER 80%/ [REF-65, p.79]

  . LC50 SALMO GAIRDNERI (RAINBOW TROUT) 700 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 500-969 UG/L), WT 1.0 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /SOLUBLE POWDER 80%/ [REF-65, p.79]

  . LC50 SALMO TRUTTA (BROOK TROUT) 9200 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 6740-12500 UG/L), WT 0.7 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /SOLUBLE POWDER 80%/ [REF-65, p.79]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 940 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 645-1360 UG/L), WT 0.8 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /SOLUBLE POWDER 80%/ [REF-65, p.79]

  . LC50 SALMO GAIRDNERI (RAINBOW TROUT) 1400 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1050-1850 UG/L), WT 0.6 G. STATIC BIOASSAY WITHOUT AERATION, PH 7.2-7.5, WATER HARDNESS 40-50 MG/L AS CALCIUM CARBONATE AND ALKALINITY OF 30-35 MG/L. /LIQUID 40%/ [REF-65, p.79]

  . LC50 BOBWHITE QUAIL ORAL 720 PPM (95% CONFIDENCE LIMIT 591-871 PPM), AGE 10 DAYS /98% PURE/ [REF-66, p.35]

  . LC50 JAPANESE QUAIL 1901 PPM (95% CONFIDENCE LIMIT 1601-2255 PPM), AGE 12 DAYS /98% PURE/ [REF-66, p.35]

  . LC50 RING-NECKED PHEASANT 3401 PPM (95% CONFIDENCE LIMIT 2927-3957 PPM), AGE 10 DAYS /98% PURE/ [REF-66, p.35]

  . LC50 MALLARD DUCK GREATER THAN 5000 PPM (NO MORTALITY TO 1581 PPM, 30% AT 5000 PPM), AGE 10 DAYS /98% PURE/ [REF-66, p.35]

  . LC50 Pteronarcys californica 9.8 ug/l/30 days. [REF-67, p.567]

  . LC50 Coturnix 1899 ppm for 5 dayin diet (95% confidence interval 1510-2388 ppm),slope: 4:92, Standard error: 1.07. [REF-68, p.136]

11-3 ENVIRONMENTAL FATE:
  . TERRESTRIAL FATE: TRICHLORFON HAS BEEN REPORTED TO PERSIST IN SOIL FOR UP TO TWO WEEKS. [REF-1, p.V30 208]

  . AQUATIC FATE: Trichlorfon also degrades rapidly (approximately 99% of applied degraded in 2 hours) in alkaline pond water (pH 8.5) at room temperature, but remains stable in the same pond water held under acidic (pH 5.0) conditions for 2 hours. The major degradate in both soil and pond water is DDVP (dimethyl 2,2-dichlorovinyl phosphate). [REF-69]

  . TERRESTRIAL FATE: Trichlorfon is very mobile in soils, varying in texture from sand to silty clay with organic matter contents of 0.5-5.1%. Therefore, soil organic matter content does not appear to influence or only negligibly influences trichlorfon mobility in soil. The potential for groundwater contamination by the parent compound may be mediated by its degradation in soil; however, the potential for groundwater contamination by degradates of trichlorfon cannot be assessed due to the absence of an aged leaching study. [REF-69]

  . Octanol-water partition coefficients and air water partition coefficients were obtained for 10 organochlorine pesticides (including trichlorfon) as basic data for predicting their fate in the environment. The octanol-water partition coefficients ranged widely from 5.75 to 1.78X10+6, with 5.75 for trichlorfon. These values approximately correlated with the solubilities of these pesticides in water. The air-water partition coefficients also ranged widely, from < 5.0X10-7 to 8.4X10-2, with the low value for trichlorfon. [REF-70]

  . TERRESTRIAL FATE: ... Persists in the soil for up to 2 weeks. [REF-5, p.A408/Aug 87]

  . TERRESTRIAL FATE: Based on a classification scheme(1), Kocs ranging from 6 to 79(2-4) indicate that trichlorfon is expected to have high to very high mobility in soil(SRC). Volatilization of trichlorfon from moist soil surfaces is not expected to be an important fate process(SRC) given an estimated Henry's Law constant of 1.7X10-11 atm-cu m/mole(SRC), obtained from its vapor pressure, 7.8X10-6 mm Hg(5), and water solubility, 154,000 mg/l(5). Trichlorfon is not expected to volatilize from dry soil surfaces(SRC) based upon its vapor pressure(6). The half-life of trichlorfon in the field has been estimated to be 10 days(7). According to available data in the U.S. Department of Agriculture's Pesticide Properties Database, a degradation half-life of 10 days was estimated for trichlorfon in soil(8). Trichlorfon at initial concn of 2 ppm soil degraded 100% in 1.5 months at pH values 3 to 4.6 and 0.5 month at pH values 8.7 to 9.05(9). Half-lives in clay (pH 7.9) and calcareous (pH 8.1) soils have been determined to be 1.15 and 1.05 days, respectively(10). Trichlorfon likely degrades to dichlorvos through both hydrolysis and biodegradation(2). [REF-71]

  . AQUATIC FATE: Based on a classification scheme(1), Kocs ranging from 6 to 79(2,3,4), indicate that trichlorfon is not expected to adsorb to suspended solids and sediment in water(SRC). Volatilization from water surfaces is not expected(5) based upon an estimated Henry's Law constant of 1.7X10-11 atm-cu m/mole(SRC), obtained from its vapor pressure, 7.8X10-6 mm Hg(6), and water solubility, 154,000 mg/l(6). According to a classification scheme(7), an estimated BCF of 3(8,SRC) suggests the potential for bioconcentration in aquatic organisms is low. Trichlorfon was hydrolyzed to dichlorvos in water with half-lives of about 588, 67, and 22 hrs at respective pHs of 6, 7, and 8(9). According to a level II fugacity model, 98% of trichlorfon is expected to be in water(10). The decomposition rate (not reported) of trichlorfon in river water at pH 7.39 was higher than in distilled water at pH 7.3-7.5 indicating that biodegradation aids in trichlorfon's decomposition in water(11). [REF-72]

  . ATMOSPHERIC FATE: According to a model of gas/particle partitioning of semivolatile organic compounds in the atmosphere(1), trichlorfon, which has a vapor pressure of 7.8X10-6 mm Hg at 20 deg C(2), will exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase trichlorfon is degraded in the atmosphere by reaction with photochemically-produced hydroxyl radicals(SRC); the half-life for this reaction in air is estimated to be 62 hrs(SRC) from its estimated rate constant of 6.36X10-12 cu cm/molecule-sec at 25 deg C(3). Particulate-phase trichlorfon may be removed from the air by wet and dry deposition(SRC). [REF-73]

11-4 BIODEGRADATION:
  . AMMONIFYING SOIL MICROORGANISMS DECOMPOSE /TRICHLORFON/. [REF-1, p.V30 208]

  . Trichlorfon degrades rapidly in aerobic soils (half-lives) approximately 1-27 days under non-sterile conditions. [REF-69]

  . In screening studies carried out at 20 deg C using activated sludge inoculum, the aerobic biodegradation rate for trichlorfon was determined to be 0.28/day (half-life of 2.5 days)(1). [REF-74]

11-5 ABIOTIC DEGRADATION:
  . ULTRA-VIOLET IRRADIATION OF TRICHLORFON PRODUCED DICHLORVOS & A NUMBER OF OTHER DECOMP PRODUCTS ... . [REF-1, p.V30 208]

  . THE DISAPPEARANCE RATE PROFILES WERE DETERMINED AT 25 DEG C FOR 24 INSECTICIDES, INCLUDING TRICHLORFON, AT PH 4.5 TO 8.0 IN STERILE PHOSPHATE BUFFERS, IN WATER-ETHANOL (99:1). HALF-LIVES MEASURED AT PH 8 WERE GENERALLY SHORTER THAN AT LOWER PH. CHANGES IN HALF-LIVES BETWEEN PH 8.0 & 4.5 WERE LARGEST (GREATER THAN 1000 TIMES) FOR TRICHLORFON. [REF-75]

  . In sterile soils trichlorfon is stable, half-life > 40 days. [REF-69]

  . The rate constant for the vapor-phase reaction of trichlorfon with photochemically-produced hydroxyl radicals has been estimated as 6.36X10-12 cu cm/molecule-sec at 25 deg C(SRC) using a structure estimation method(1). This corresponds to an atmospheric half-life of about 62 hours at an atmospheric concentration of 5X10+5 hydroxyl radicals per cu cm(1). Hydrolysis half-lives in water at 10, 20, 30, 50, and 70 deg C at respective pHs of 1, 2, 3, 4, and 5 have been experimentally determined to be 2,400, 526, 140, 10.7, and 1.13 days, respectively(2). At 37.5 deg C, the hydrolysis half-lives at pH 6 and 7 were 89 and 6.4 hrs, respectively(2). Trichlorfon was hydrolyzed to dichlorvos in water (99% water and 1% buffer) with half-lives of about 588, 67, and 22 hrs at respective pHs of 6, 7, and 8(3). A hydrolysis rate of 5.5X10-5/hr was determined for trichlorfon in the pH range of 1 to 5 which corresponds to an average half-life of 526 days(4). Trichlorfon is not expected to directly photolyze due to the lack of absorption in the environmental UV spectrum(5). [REF-76]

11-6 BIOCONCENTRATION:
  . An estimated BCF of 3 was calculated for trichlorfon(SRC), using a log Kow of 0.51(2) and a regression-derived equation(3). According to a classification scheme(4), this BCF suggests the potential for bioconcentration in aquatic organisms is low. [REF-77]

11-7 SOIL ADSORPTION/MOBILITY:
  . KOC = 6 (calculated from water solubility by regression equations). /From table/ [REF-78]

  . Experimental Kocs for trichlorfon ranging from 6 to 79 have been reported(1-4). According to a classification scheme(5), these Koc values suggest that trichlorfon is expected to have high to very high mobility in soil. In lysimeter studies designed to simulate golf course fairways and greens, trichlorfon was found to migrate quickly and was detected in the leachate after the first watering event(6). [REF-79]

11-8 VOLATILIZATION FROM WATER/SOIL:
  . The Henry's Law constant for trichlorfon is estimated as 1.7X10-11 atm-cu m/mole(SRC) from its experimental values for vapor pressure, 7.8X10-6 mm Hg(1), and water solubility, 154,000 mg/l(1). This Henry's Law constant indicates that trichlorfon is expected to be essentially nonvolatile from water surfaces(2). Trichlorfon is not expected to volatilize from dry soil surfaces(SRC) based upon its vapor pressure(1). [REF-80]

*** SOURCES AND CONCENTRATIONS 12***
12-1 NATURAL OCCURRING SOURCES: 

  . Trichlorfon is not known to occur as a natural product. [REF-1, p.V30 210]

12-2 ARTIFICIAL SOURCES: 

  . Trichlorfon's production and use as a insecticide for both household and agricultural applications(1-4) will result in its direct release to the environment(SRC). The estimated US use of trichlorfon, 568,000 lb in 1989, is down from that used in 1966, 1,060,000 lbs(5). [REF-81]

12-3 WATER CONCENTRATIONS: 

  . SURFACE WATER: Trichlorfon was detected in 15 of 21 monitoring sites in the Guadalquivir River Basin, Spain, 1989-90, at mean concns of 0.03 to 0.15 ug/l(1). The highest concn of trichlorfon in samples taken downstream from Hunan pesticide factory in China was 4 ppm(2). [REF-82]

12-4 FOOD SURVEY VALUES: 

  . Trichlorophon may taint milk (Rosenberger, 1956), and this may also contain residues of trichlorophon and its metabolite, dichlorvos. It can produce residues in meat. [REF-41, p.171]

  . Trichlorfon residues were qualitatively detected in 1 of 13,980 food samples during FY88(1). In a study of grapes, 60 percent of trichlorfon residues were found in the skin: levels were higher in grape juice concentrate, raisins, and wine than in grapes, and trichlorfon accumulated in wine(2). [REF-83]

12-5 MILK CONCENTRATIONS: 

  . Dichlorvos ... is excreted in the milk of cows following pour-on application of trichlorfon. [REF-2, p.1002]

  . FOLLOWING DERMAL & INTRAGASTRIC APPLICATION OF TRICHLORFON TO COWS, THE PARENT COMPOUND & DICHLORVOS WERE DETECTED IN THE MILK UP TO 22 DAYS AFTER APPLICATION. [REF-1, p.V30 216]

** HUMAN ENVIRONMENTAL EXPOSURE 13***
13-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . ABSORBED BY SKIN. [REF-7]

  . Application by ground and aerial equipment increases the potential for exposure to humans. Also, /exposure results from/ handling and ... re-entry operations. [REF-69]

  . NIOSH (NOHS Survey 1972-1974) has statistically estimated that 9,450 workers are potentially exposed to trichlorfon in the USA(1). During vineyard spraying operations, the operator's hands in the cab (with no air-conditioning) of a spray tractor are potentially exposed to 56.16 ug/100 sq cm trichlorfon via dermal contact with contaminated surfaces of the cab(2). Trichlorfon's use on lawns for controlling coleopterous larvae, its use for controlling household pests, such as flies, and its use for the control of ectoparasites of domestic animals(3) may lead to exposure of the general population to trichlorfon(SRC). In pesticide formulating plants, exposure to trichlorfon may be from spillage; furthermore, there is a high potential for exposure at mixing and bagging stations(4,SRC). Trichlorfon is probably applied to several crops and forests via aerial or ground spraying(5,6,8) and contaminated equipment may be a potential source of dermal exposure of operators to trichlorfon(8). Crop workers may be exposed during application; however, their main exposure results from contact with treated foliage or to pesticide or pesticide-contaminated material made airborne through agitation of foliage during work activity(4,5). Incidental to treating a crop, some pesticides, such as trichlorfon, may drift onto workers in neighboring fields or in nearby suburban areas without there being any intent to treat those areas(4,6,SRC). Exposure of the general population to trichlorfon may occur through consumption of contaminated foods(6,7) or inhalation and dermal contact resulting from spraying nearby areas(6,SRC). Occupational exposure to trichlorfon may occur through inhalation of dust particles and dermal contact with this compound at workplaces where trichlorfon is produced or used. The general population may be exposed to trichlorfon during the household application of this pesticide(SRC). [REF-84]

13-2 AVERAGE DAILY INTAKE: 

  . The Chinese total diet study, 1990, found that the average daily intake of trichlorfon was 0,0,0, and 11.5 ug/person/day in 4 different regions(1). [REF-85]

*** STANDARDS AND REGULATIONS ***14
14-1 ACCEPTABLE DAILY INTAKES: 

  . FAO/WHO ADI: 0.04 mg/kg [REF-86]

14-2 CLEAN WATER ACT REQUIREMENTS: 

  . Designated as a hazardous substance under section 311(b)(2)(A) of the Federal Water Pollution Control Act and further regulated by the Clean Water Act Amendments of 1977 and 1978. These regulations apply to discharges of this substance. [REF-87]

TRANSPORT METHODS AND REGULATIONS: 14-3 
  . No person may /transport,/ offer or accept a hazardous material for transportation in commerce unless that person is registered in conformance ... and the hazardous material is properly classed, described, packaged, marked, labeled, and in condition for shipment as required or authorized by ... /the hazardous materials regulations (49 CFR 171-177)./ [REF-88]

  . The International Air Transport Association (IATA) Dangerous Goods Regulations are published by the IATA Dangerous Goods Board pursuant to IATA Resolutions 618 and 619 and constitute a manual of industry carrier regulations to be followed by all IATA Member airlines when transporting hazardous materials. [REF-89, p.190]

  . The International Maritime Dangerous Goods Code lays down basic principles for transporting hazardous chemicals. Detailed recommendations for individual substances and a number of recommendations for good practice are included in the classes dealing with such substances. A general index of technical names has also been compiled. This index should always be consulted when attempting to locate the appropriate procedures to be used when shipping any substance or article. [REF-90, p.3079-1, 6193, 6194, 6195]

14-4 CERCLA REPORTABLE QUANTITIES: 

  . Persons in charge of vessels or facilities are required to notify the National Response Center (NRC) immediately, when there is a release of this designated hazardous substance, in an amount equal to or greater than its reportable quantity of 100 lb or 45.4 kg. The toll free number of the NRC is (800) 424-8802; In the Washington D.C. metropolitan area (202) 426-2675. The rule for determining when notification is required is stated in 40 CFR 302.4 (section IV. D.3.b). [REF-91]

14-5 FIFRA REQUIREMENTS: 

  . As the federal pesticide law FIFRA directs, EPA is conducting a comprehensive review of older pesticides to consider their health and environmental effects and make decisions about their future use. Under this pesticide reregistration program, EPA examines health and safety data for pesticide active ingredients initially registered before November 1, 1984, and determines whether they are eligible for reregistration. In addition, all pesticides must meet the new safety standard of the Food Quality Protection Act of 1996. Trichlorfon is found on List A, which contains most food use pesticides and consists of the 194 chemical cases (or 350 individual active ingredients) for which EPA issued registration standards prior to FIFRA, as amended in 1988. Case No: 0104; Pesticide type: insecticide; Registration Standard Date: 06/30/84; Case Status: RED Approved 09/95; OPP has made a decision that some/all uses of the pesticide are eligible for reregistration, as reflected in a Reregistration Eligibility Decision (RED) document .; Active ingredient (AI): Trichlorfon; Data Call-in (DCI) Date(s): 09/10/91, 03/03/95, 02/14/97; AI Status: OPP has completed a Reregistration Eligibility Decision (RED) document for the case/AI. [QR] [REF-92, p.154]

14-6 FDA REQUIREMENTS: 

  . Trichlorfon oral: Conditions of use: It is intended for use in horses for the removal of bots (Gasterophilus spp.), ascarids (Parascaris equorum), and pinworms (Oxyuris equi). [REF-93]

  . Trichlorfon and atropine: Conditions for use: The drug is used for the treatment of Syphacia obvelata (pinworm) in laboratory mice. Restricted to use by or on the order of a licensed veterinarian. [REF-94]

  . Trichloron granules: Indications for use: For horses for removal of bots (Gastrophilus nasalis, G. intestinalis), large roundworms (ascarids, Parascaris equorum), and pinworms (Oxyuris equi). Limitations: Do not fast horses before or after treatment. Treatment of mares in late pregnancy is not recommended. Surgery or any severe stress should be avoided for at least two weeks before or after treatment. Do not administer to sick, toxic, or debilitated horses. Not to be used in horses intended for use as food. Federal law restricts this drug to use by or on the order of a licensed veterinarian. [REF-95]

  . Trichlorfon, phenothiazine, and piperazine dihydrochloride powder: Indications for use: For horses for removal of bots (Gastrophilus nasalis, G. intestinalis), large strongyles (Strongylus vulgaris), small strongyles, large roundworms (ascarids, Parascaris equorum), and pinworms (Oxyuris equi). Limitations: ... Do not fast horses before or after treatment. Treatment of mares in late pregnancy is not recommended. Surgery or any severe stress should be avoided for at least two weeks before or after treatment. Do not administer to sick, toxic, or debilitated horses. Not to be used in horses intended for use as food. Federal law restricts this drug to use by or on the order of a licensed veterinarian. [REF-96]

  . Trichlorfon boluses: Indications for use: For horses for removal of bots (Gastrophilus nasalis, G. intestinalis), large strongyles (Strongylus vulgaris), small strongyles, large roundworms (ascarids, Parascaris equorum), and pinworms (Oxyuris equi). Limitations: Do not fast horses before or after treatment. Treatment of mares in late pregnancy is not recommended. Surgery or any severe stress should be avoided for at least two weeks before or after treatment. Do not administer to sick, toxic, or debilitated horses. Not to be used in horses intended for use as food. Federal law restricts this drug to use by or on the order of a licensed veterinarian. [REF-97]

*** MONITORING AND ANALYSIS METHODS ***15
15-1 ANALYTIC LABORATORY METHODS:
  . Product analysis by polarography, or by titration of the chloride ion obtained by hydrolysis. [REF-98]

  . TRICHLORFON DETERMINATION IN ALFALFA BY GC/THERMIONIC FLAME IONIZATION DETECTION; LIMIT OF DETECTION: 0.02 MG/KG; METHODS FOR PESTICIDES AND PLANT GROWTH REGULATORS IN VEGETABLES BY GC/MICROCOULOMETRIC DETECTION; LIMIT OF DETECTION; 0.1 MG/KG, IN MILK BY GAS CHROMATOGRAPHY/ ELECTRON CAPTURE DETECTION 0.01 MG/KG, IN ANIMAL TISSUE BY GC/ECD; LIMIT OF DETECTION 0.1 MG/KG [REF-1, p.V30 212]

  . Determination of organophosphorus pesticide residues in food with two-dimensional GC using capillary columns and flame photometric detection is described. /Organophosphorus pesticide/ [REF-99]

  . EPA Method 1618. Combined method using wide bore capillary column GC with selective ECD for the determination of organo-halide pesticides and PCBs, organo-phosphorus pesticides, and phenoxy-acid herbicides. Under the prescribed conditions for trichlorfon the method has a detection limit of 150.00 ng/l as defined by EPA. [REF-100, p.139]

  . Analysis of products: By HPLC; by GLC with thermionic detection; by potentiometric titration of chloride ions after saponification with alcoholic ethanolamine solution; by polarography. Analysis of residues: by GLC with ECD. [REF-5, p.A408/Aug 87]

15-2 CLINICAL LABORATORY METHODS:
  . 0.1 MG/KG, IN MILK BY GAS CHROMATOGRAPHY/ ELECTRON CAPTURE DETECTION 0.01 MG/KG, IN ANIMAL TISSUE BY GC/ECD; LIMIT OF DETECTION 0.1 MG/KG [REF-1, p.V30 212]

*** MANUFACTURING AND USE INFORMATION ***16
METHODS OF MANUFACTURING: 16-1 
  . ... BY REACTION OF CHLORAL WITH DIMETHYL PHOSPHITE. [REF-3, p.1514]

  . Reaction of dimethyl hydrogen phosphite with trichloroacetaldehyde. [REF-1, p.V30 209]

16-2 FORMULATIONS/PREPARATIONS: 

  . NEGUVON A CONTAINS TRICHLORFON AND, AS A MINOR INGREDIENT, COUMAPHOS ... . [REF-3, p.1514]

  . ... WETTABLE POWDER (500 G AI/KG); WATER SOLUBLE POWDER (500, 800, & 950 G/KG); SUSPENSION CONCENTRATE (500 G/L); ULV CONCENTRATE (250, 500 & 750 G/L); DUST (50 G/KG); GRANULES (25 & 50 G/KG); TUGON STABLE SPRAY (300 G/L); TUGON FLY BAIT (10 G/KG) ... . [REF-4, p.820]

  . AEROL 1; BAYER 15922; BRITEN; CHLORAK; CHLORFOS; CHLOROFTALM; CHLOROPHTHALM; CHLOROXYPHOS; CLORFOS; COMBOT; CRIMEX; DEPTHON; DICONTAL; DIPTERAX; DIPTEREX 50; DIPTEVUR; DITRIFON; DYLOX-METASYSTOX-R; FLIBOL E; FLIEGENTELLER; FOSCHLOR; FOSCHLOR R50; HYPODERMACID; MASOTEN; MAZOTEN; METIFONATE; PHOSCHLOR R50; POLFOSCHLOR; RICIFON; RITSIFON; SATOX 20WSC; SOTIPOX; TRICHLORPHON FN; TUGON STABLE SPRAY; TUGON FLY BAIT; VOLFARTOL; VOTEXIT; WEC 50. [REF-1, p.V30 207]

  . Types of formulations: Soluble concentrate, ... liquid, wettable powder /dust, pellets/ tablets, and ready to use liquids. [REF-69]

  . ANTHON 

  . BILARCIL 

  . BOVINOX 

  . CEKUFON 

  . CHLOROFOS 

  . COMBOT EQUINE 

  . DANEX 

  . DEP 

  . DYLOX 

  . DYREX 

  . EQUINO-AID 

  . FOSCHLOREM (POLISH) 

  . TRICHLORPHENE 

  . TRINEX 

  . DETF 

  . Mixtures include: Dicontal Fort, wettable powder (200 g trichlorfon + 200 g fenitrothion/kg) [REF-4, p.820]

  . Trichlorfon is available as a 50% wettable powder; as 50, 80, and 95% soluble powders; as a 50% soluble concentrate; as 5% dust; and as 5% and 25% granules. Trichlorfon is also available in ultralow volume concentrates with 250, 500, and 750 gm of active ingredient per liter, respectively. [REF-2, p.1001]

  . Coating agent; pour-on; granular bait [REF-5, p.A408/Aug 87]

  . Dustable powders, emulsifiable concentrates, granules, soluble powder, suspension concentrate, wettable powder. [REF-101, p.C-397]

  . Ditriphon 50 [REF-8, p.399]

16-3 MANUFACTURERS: 

  . Bayer Corporation, One Mellon Center, 500 Grant St, Pittsburgh, PA 15219-2502, (412) 394-5500; Agricultural Div, Hawthorn Rd, PO Box 4913, Kansas City, MO 64120; Production site: Kansas City, MO 64120 [REF-102, p.799]

16-4 OTHER MANUFACTURING INFORMATION: 

  . Types of methods of application: aerial and ground application as a spray, dust, granular, pellet, or tablet. [REF-69]

  . Non-systemic insecticide with contact and stomach action. Cholinesterase inhibitor. [REF-5, p.A408/Aug 87]

16-5 MAJOR USES: 

  . MEDICATION (VET) 

  . Non-systemic insecticide with contact and stomach action. Cholinesterase inhibitor. Insecticidal control in agriculture, horticulture, forestry, food storage, gardening, households, and animal husbandry. [REF-103]

16-6 CONSUMPTION PATTERNS:
    [SRI] INSECTICIDE FOR NON-AGRICULTURAL USES EXCL FORESTS, 40%; FOREST, 30%;  VEGETABLES, 20%; COTTON, 10% (1980) 

    Estimated US use of trichlorfon, 568,000 lb in 1989, 1,060,000 lbs in 1966. [REF-104]

16-7 U.S. PRODUCTION:
    [SRI] (1977) NOT PRODUCED COMMERCIALLY IN US 

    [SRI] (1982) NOT PRODUCED COMMERCIALLY IN US 

16-7 U.S. IMPORTS:
    [SRI] (1978) 4.54X10+8 G (EST) 

    [SRI] (1982) 4.54X10+8 G (EST) 

*** CHEMICAL AND PHYSICAL PROPERTIES ***17
17-1 MOLECULAR WEIGHT             : 257.45 [REF-10, p.1641
17-2 MELTING POINT                : 83-84 deg C [REF-10, p.1641
17-3 BOILING POINT                : 100 DEG C @ 1 MM HG [REF-7
17-4 DENSITY/SPECIFIC GRAVITY     : 1.73 @ 20 deg C/4 deg C [REF-10, p.1641
17-5 VAPOR PRESSURE               : 7.8X10-6 mm Hg @ 20 deg C [REF-10, p.1641
17-6 CORROSIVITY                  : Corrosive to metals [REF-5, p.A408/Aug 87
17-8 OCTANOL/WATER PARTITION COEFFICIENT:
                               log Kow= 0.51 [REF-105, p.9]

17-9 SOLUBILITIES: 

  . Solubility @ 25 deg C: water 15.4 G/100 ml, chloroform 75 g/100 ml, ether 17 g/100 ml, benzene 15.2 G/100 ml; very slightly sol in pentane & hexane [REF-10, p.1641]

  . SOL IN ALCOHOLS, TOLUENE [REF-11, p.4818]

  . SOL IN MOST CHLORINATED HYDROCARBONS; INSOL IN PETROLEUM OILS; POORLY SOL IN CARBON TETRACHLORIDE [REF-1, p.V30 208]

  . Readily sol in dichloromethane, 2-propanol; soluble in toluene; nearly insol in n-hexane [REF-101, p.C-397]

  . Water solubility = 1.54X10+5 mg/l @ 25 deg C [REF-106]

17-10 SPECTRAL PROPERTIES: 

  . Index of refraction: 1.3439 @ 20 deg C/D [REF-10, p.1641]

  . Intense mass spectral peaks: 145 m/z, 185 m/z, 220 m/z [REF-107, p.350]

17-11 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . Decomposed by alkali [REF-10, p.1641]

  . Subject to hydrolysis and dehydrochlorination. Decomposition proceeds more rapidly with heating and above pH 6. [REF-103]
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