
1*** SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : TETRACHLORVINPHOS
1-2 CAS REGISTRY NUMBER          : 22248-79-9
1-3 SYNONYMS:

    Appex [REF-1, p.85/8403]; (Z)-2-chloro-1-(2,4,5-trichlorophenyl)ethenyl dimethyl phosphate [REF-2, p.A386/Oct 83]; (Z)-2-CHLORO-1-(2,4,5-TRICHLOROPHENYL)VINYL DIMETHYL PHOSPHATE [REF-1, p.85/8403]; 2-Chloro-1-(2,4,5-trichlorophenyl)vinyl phosphoric acid dimethyl ester [REF-3, p.V30 197]; CVMP ; DEBANTIC [REF-1, p.85/8403]; DIETREEN [REF-1, p.85/8403]; Dimethyl 2,4,5-trichloro-alpha-(chloromethylene)benzyl phosphate [REF-3, p.V30 197]; Dimethyl-1-(2,4,5-trichlorophenyl)-2-chlorovinyl phosphate [REF-3, p.V30 197]; Dust M [REF-1, p.85/8403]; ENT 25,841 ; ENT 2541 [REF-3, p.V30 197]; Gardcide [REF-1, p.85/8403]; Gardona ; Gordona [REF-1, p.85/8403]; NCI-C00168 [REF-1, p.85/8403]; PHOSPHORIC ACID, 2-CHLORO-1-(2,4,5-TRICHLOROPHENYL)ETHENYL DIMETHYL ESTER, (Z)- ; PHOSPHORIC ACID, 2-CHLORO-1-(2,4,5-TRICHLOROPHENYL)VINYL DIMETHYL ESTER, (Z)- ; RABON ; RABOND ; Rol [REF-1, p.85/8403]; SD 8447 ; STIRIFOS ; STIROPHOS ; 2,4,5-Trichloro-alpha-(chloromethylene)benzyl alcohol, dimethyl phosphate [REF-3, p.V30 197]; 2,4,5-TRICHLORO-ALPHA-(CHLOROMETHYLENE)BENZYL PHOSPHATE ESTER [REF-1, p.85/8403]; VINFOS ; Vinilfos [REF-2, p.A386/Oct 83]

1-4 MOLECULAR FORMULA            : C10-H9-Cl4-O4-P 

1-5 SHIPPING NUMBER/NAME:

    UN 3018; Organophosphorus pesticides, liquid, toxic, not otherwise specified
    UN 3017; Organophosphorus pesticides, liquid, toxic, flammable, not otherwise specified, flashpoint between 23 deg C and 61 deg C
    UN 2783; Organophosphorus pesticides, solid, toxic, not otherwise specified
    UN 2784; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flashpoint less than 23 deg C
    IMO 6.1; Organophosphorus pesticides, liquid, toxic, not otherwise specified; Organophosphorus pesticides, liquid, toxic, flammable, not otherwise specified, flashpoint between 23 deg C and 61 deg C; Organophosphorus pesticides, solid, toxic, not otherwise specified
    IMO 3.2; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flashpoint less than 23 deg C
1-6 STCC NUMBER/NAME:

    49 216 74; Organophosphorus pesticide, liquid, not otherwise specified (compounds and preparations) (insecticides, other than agricultural, NEC)

    49 216 75; Organophosphorus pesticide, liquid, not otherwise specified (compounds and preparations) (agricultural insecticides, NEC, liquid)

    49 105 44; Organophosphorus pesticide, liquid, not otherwise specified (compounds and preparations) (insecticides, other than agricultural, NEC)

    49 105 45; Organophosphorus pesticide, liquid, not otherwise specified (compounds and preparations) (agricultural insecticides, NEC, liquid)

    49 216 76; Organophosphorus pesticide, solid, not otherwise specified (compounds and preparations) (insecticides, other than agricultural, NEC)

    49 216 77; Organophosphorus pesticide, solid, not otherwise specified (compounds and preparations) (agricultural insecticides, NEC, other than liquid)

2***DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    Off-white crystalline solid [REF-4, p.C-353]

    Colorless crystalline solid /technical grade/ [REF-5, p.964]

2-2 ODOR:

    ... Mild chemical odor. /Gardona/ [REF-6, p.546]

3*** SAFETY HAZARDS AND PROTECTION ***

3-1 DOT EMERGENCY GUIDELINES: 

  . Health: Toxic; may be fatal if inhaled, ingested or absorbed through skin. Inhalation or contact with some of these materials will irritate or burn skin and eyes. Fire will produce irritating, corrosive and/or toxic gases. Vapors may cause dizziness or suffocation. Runoff from fire control or dilution water may cause pollution. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-7, p.G-131]

  . Fire or explosion: Highly flammable: Will be easily ignited by heat, sparks or flames. Vapors may form explosive mixtures with air. Vapors may travel to source of ignition and flash back. Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, basements, tanks). Vapor explosion and poison hazard indoors, outdoors or in sewers. Some may polymerize (P) explosively when heated or involved in a fire. Runoff to sewer may create fire or explosion hazard. Containers may explode when heated. Many liquids are lighter than water. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-7, p.G-131]

  . Public safety: Call Emergency Response Telephone Number on Shipping Paper first. If Shipping Paper not available or no answer, refer to appropriate telephone number listed on the inside back cover. Isolate spill or leak area immediately for at least 100 to 200 meters (330 to 660 feet) in all directions. Keep unauthorized personnel away. Stay upwind. Keep out of low areas. Ventilate closed spaces before entering. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-7, p.G-131]

  . Protective clothing: Wear positive pressure self-contained breathing apparatus (SCBA). Wear chemical protective clothing which is specifically recommended by the manufacturer. It may provide little or no thermal protection. Structural firefighters' protective clothing is recommended for fire situations only; it is not effective in spill situations. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-7, p.G-131]

  . Evacuation: Spill: See the Table of Initial Isolation and Protective Action Distances for highlighted substances. For non-highlighted substances, increase, in the downwind direction, as necessary, the isolation distance shown under "Public safety". 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. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-7, p.G-131]

  . Fire: CAUTION: All these products have a very low flash point. Use of water spray when fighting fire may be inefficient. Small fires: Dry chemical, CO2, water spray or alcohol-resistant foam. Large fires: Water spray, fog or alcohol-resistant 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. 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. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-7, p.G-131]

  . Spill or leak: Fully encapsulating, vapor protective clothing should be worn for spills and leaks with no fire. ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area). All equipment used when handling the product must be grounded. Do not touch or walk through spilled material. Stop leak if you can do it without risk. Prevent entry into waterways, sewers, basements or confined areas. A vapor suppressing foam may be used to reduce vapors. Small spills: Absorb with earth, sand or other non-combustible material and transfer to containers for later disposal. Use clean non-sparking tools to collect absorbed material. Large spills: Dike far ahead of liquid spill for later disposal. Water spray may reduce vapor; but may not prevent ignition in closed spaces. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-7, p.G-131]

  . 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. Wash skin with soap and water. 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. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-7, p.G-131]

4*** FIRE AND REACTIVITY ***
4-1 FIRE FIGHTING PROCEDURES: 

  . If material on fire or involved in fire: Do not extinguish fire unless flow can be stopped. Solid streams of water may be ineffective. Cool all affected containers with flooding quantities of water. Apply water from as far a distance as possible. Use "alcohol" foam, carbon dioxide or dry chemical. /Organophosphorus pesticides, liquid, NOS/ [REF-8, p.713]

  . If material on fire or involved in fire: Extinguish fire using agent suitable for type of surrounding fire. (Material itself does not burn or burns with difficulty.) Use water in flooding quantities as fog. Use "alcohol" foam, carbon dioxide or dry chemical. /Organophosphorus pesticides, solid, NOS/ [REF-8, p.713]

4-2 OTHER HAZARDOUS REACTIONS: 

  . A portion of even the most flammable materials is likely to be lost by vaporization. ... The smoke from an open fire used to destroy pesticides will contain some of the poison. Burning should be attempted only in an isolated place. Inhalation of smoke must be avoided. /Pesticides/ [REF-9, p.434]

5***PROTECTIVE EQUIPMENT AND CONTROLS ***
5-1 PROTECTIVE EQUIPMENT AND CLOTHING:

  . Respiratory protection (supplied-air respirator with full facepiece or self-contained breathing apparatus) should be available where these compounds are manufactured or used and should be worn in case of emergency and overexposure. /Phosphorus compounds/ [REF-10, p.1684]

  . WORKERS HANDLING AND APPLYING ORGANOPHOSPHATE PESTICIDES (OPP) 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. THE SIGNALMEN FOR AERIAL DUSTING OPERATIONS SHOULD BE EQUIPPED WITH A HAT AND CAPE MADE OF POLYVINYL CHLORIDE OR A FABRIC IMPREGNATED WITH A WATER REPELLENT. /PESTICIDES, ORGANOPHOSPHORUS/ [REF-10, p.1645]

5-2 OTHER PREVENTATIVE MEASURES:

  . In some situations where personnel may become accidently contaminated ... it is necessary to provide shower bath in addition to the usual washing facilities. Special arrangements for cleaning clothing & overalls may be necessary ... /Pesticides/ [REF-10, p.1619]

  . Special aircraft should preferably be used for spraying or dusting toxic organophosphorus pesticides. ... aerial spraying or dusting gives rise to clouds which spread over larger surfaces than clouds produced by ground application. Aerial spraying should therefore be carried out on windless days only. Residential areas, water supply sources, etc must be avoided. ... When aircraft approaches, signalmen /guiding the aircraft/ should leave the windward side. ... The local population should be informed about the site & time of aerial pesticide treatment. Access of unauthorized persons & especially children to the area to be treated must be ... forbidden. Warning signs should be placed at the limits of the area. Ground spraying must be carried out with compressed-air spraying equipment towed by tractors with closed cabs. /Organophosphorus pesticides/ [REF-10, p.1645]

  . Small packages of pesticides are preferable for individual application in order to limit the quantities to be weighed & metered. A special vessel with long stirring rod for dilution & suspension of the poison must be available in order to reduce manual handling to a minimum. The strict observance of hygiene rules--no smoking & no food intake during work. Thorough washing with soap after work, changing protective clothing before going home--is of utmost importance. /Organophosphorus pesticides/ [REF-10, p.1645]

  . 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-10, p.1645]

  . If material not on fire and not involved in fire: Keep sparks, flames, and othersources of ignition away. Keep material out of water sources and sewers. Build dikes to contain flow as necessary. Use water spray to knock-down vapors. /Organophosphorus pesticides, liquid, NOS/ [REF-8, p.713]

  . Personnel protection: Keep upwind. Wear appropriate chemical protective gloves, boots and goggles. Do not handle broken packages unless wearing appropriate personal protective equipment. Wear positive pressure self-contained breathing apparatus when fighting fires involving this material. /Organophosphorus pesticides, liquid, NOS/ [REF-8, p.713]

  . If material not on fire and not involved in fire: Keep sparks, flames, and other sources of ignition away. Keep material out of water sources and sewers. /Organophosphorus pesticides, solid, NOS/ [REF-8, p.713]

  . Personnel protection: Avoid breathing dusts, and fumes from burning material. Keep upwind. Avoid bodily contact with the material. Wear appropriate chemical protective gloves, boots and goggles. Do not handle broken packages unless wearing appropriate personal protective equipment. Wash away any material which may have contacted the body with copious amounts of water or soap and water. Wear positive pressure self-contained breathing apparatus when fighting fires involving this material. If contact with the material anticipated, wear appropriate protective clothing. /Organophosphorus pesticides, solid, NOS/ [REF-8, p.713]

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

  . STABLE TO LESS THAN 100 DEG C; SLOWLY HYDROLYZED IN WATER, 50% LOSS OCCURRING @ 50 DEG C IN 1300 HR @ PH 3, IN 1060 HR @ PH 7, IN 80 HR @ PH 10.5 /TECHNICAL PRODUCT/ [REF-11, p.504]

  . Hydrolyzes in an alkaline environment, & is slowly hydrolyzed in acid & neutral environments. [REF-10, p.1643]

6-2 STORAGE CONDITIONS: 

  . ... MUST BE STORED IN ITS SEALED ORIGINAL CONTAINERS, IN WELL-AIRED, FRESH & DRY STOREHOUSES OR IN SHADED & POSSIBLY WELL-AIRED PLACES. IT IS RECOMMENDED THAT THE PRODUCT'S TEMP ... NOT EXCEED 25-30 DEG C, & KEEP ... AWAY FROM SOURCES OF HEAT, FREE FLAMES OR SPARK-GENERATING EQUIPMENT. CONTAINERS MUST BE STACKED IN SUCH A WAY AS TO PERMIT FREE CIRCULATION OF AIR ... AT BOTTOM & INSIDE OF PILES. STORAGE AREAS MUST BE LOCATED AT SUITABLE DISTANCE FROM INHABITED BUILDINGS, ANIMAL SHELTERS, & FOOD STORES; MOREOVER, THEY MUST BE INACCESSIBLE TO UNAUTHORIZED PERSONS, CHILDREN, & DOMESTIC ANIMALS. [REF-12, p.C-191]

  . Rooms used for storage only should be soundly constructed & fitted with secure locks. Floors should be kept clear & pesticides clearly identified. If repacking is carried out in storage rooms, adequate light should be available; floors should be impervious & sound ... . /Pesticides/ [REF-10, p.1617]

  . Pesticides containers must be provided with labels indicating the degree of toxicity of the product they contain. The labels must not only give a short description of how to use the prepn, but also state basic precautions to be taken when applying it. /Organophosphorus pesticides/ [REF-10, p.1645]

  . Pesticides of any degree of toxicity should be transported in containers which are clearly labelled, leak-proof, and not easily damaged. They should never be transported /or stored/ beside, or above any type of food, and all spillages should be immediately reported. /Pesticides/ [REF-10, p.1616]

6-3 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. 

  . Tetrachlorvinphos stable < 100 deg C can be slowly hydrolyzed in water with a 50% loss occurring @ 50 deg C in 1300 hr at pH 3, in 1060 hr @ pH 7, in 80 hr @ pH 10.5. Recommendable method: Incineration. Peer review: Incineration @ high temp in a unit with effluent gas scrubbing is recommendable. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [REF-13, p.234]

  . 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. 

  . All organic pesticides, whether of botanical or synthetic origin, can be destroyed by incineration. /Organic pesticides/ [REF-9, p.434]

  . Manufacturers or formulators of very large amounts of pesticides may find it advantageous to build incinerators adequate to destroy all organic pesticides and equipped with scrubbers to remove acid wastes. /Organic pesticides/ [REF-9, p.434]

7*** HEALTH HAZARDS AND TOXIC EFFECTS ***

7-1 NON-HUMAN TOXICITY VALUES:

    LD50 Mouse (male) sc 16000 mg/kg body weight [REF-3, p.V30 202]

    LD50 Rat (male) sc 15000 mg/kg body weight [REF-3, p.V30 202]

    LD50 Mouse (male) ip 1170 mg/kg body weight [REF-3, p.V30 202]

    LD50 Rat (male) ip 1160 mg/kg body weight [REF-3, p.V30 202]

    LD50 Mouse (male) dermal > 7500 mg/kg body weight [REF-3, p.V30 202]

    LD50 Rat (male and female) dermal > 10000 mg/kg body weight [REF-3, p.V30 202]

    LD50 Mouse (female) sc 15000 mg/kg body weight [REF-3, p.V30 202]

    LD50 Rat (female) sc 15000 mg/kg body weight [REF-3, p.V30 202]

    LD50 Mouse (female) ip 1410 mg/kg body weight [REF-3, p.V30 202]

    LD50 Rat (female) ip 1450 mg/kg body weight [REF-3, p.V30 202]

    LD50 Mouse (female) dermal > 10000 mg/kg body weight [REF-3, p.V30 202]

7-2 HUMAN TOXICITY EXCERPTS:

    REPEATED DAILY DOSES OF UP TO 15 MG TETRACHLORVINPHOS FED TO HUMAN VOLUNTEERS WERE REPORTED IN AN ABSTRACT TO HAVE NO EFFECT ON PLASMA OR RED-CELL CHOLINESTERASE ACTIVITIES. [REF-14, p.V30 203]

    PATCH TESTS IN HUMAN SUBJECTS REVEAL THAT TETRACHLORVINPHOS HAS NO ADVERSE EFFECT ON THE SKIN OF NORMAL SUBJECTS AS WELL AS THOSE WITH HYPERSENSITIVITY. NONE OF 50 SUBJECTS WEARING FABRIC GLOVES TREATED WITH 0.1% FOR APPROX 3 MONTHS (WINTER) SHOWED POISONING SYMPTOMS. [REF-15]

    IT WAS REPORTED ... THAT UNSCHEDULED DNA SYNTHESIS WAS INDUCED IN EUE HUMAN EMBRYO FIBROBLASTS (DETAILS NOT GIVEN); A WEAK CLASTOGENIC EFFECT WAS OBSERVED IN CULTURED HUMAN LYMPHOCYTES, AS THE FREQUENCY OF CELLS WITH ABERRATIONS INCREASED FROM 1.7% IN CONTROLS TO 4% IN CELLS TREATED WITH 2.7X10-4 MOLAR TETRACHLORVINPHOS. [REF-14, p.V30 202]

    No data on humans were available. The available animal data are insufficient to evaluate the carcinogenicity of tetrachlorvinphos in humans. [REF-14, p.V30 204]

    All the organophosphorus insecticides have a cumulative effect by progressive inhibition of cholinesterase ... /Organophosphorus insecticides/ [REF-16, p.148]

    The symptoms of chronic poisoning due to organophosphorus pesticides include headache, weakness, feeling of heaviness in head, decline of memory, quick onset of fatigue, disturbed sleep, loss of appetite, & loss of orientation. Psychic disorders, nystagmus, trembling of the hands & other nervous system disorders can be observed in certain cases. Sometimes neuritis, paresis & paralysis develop. /Organophosphorus pesticides/ [REF-10, p.1639]

    Organophosphorus cmpd can produce dermal irritation but most are weak sensitizers. /Organophosphate cmpd/ [REF-17, p.1073]

    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. 5. Bradycardia or tachycardia. Varying degrees of arterial/venous 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; reference congener/ [REF-18, p.III-340]

    Organophosphate insecticides ... are potent cholinesterase enzyme inhibitors that act by interfering with the metabolism of acetylcholine, which results in accumulation of acetylcholine at neuroreceptor transmission sites. Exposure produces a broad spectrum of clinical effects indicative of massive overstimulation of the chlorinergic system, including muscarinic effects (parasympathetic), nicotinic effects (sympathetic and motor), and CNS effects. These effects present clinically as feeling of headache, weakness, dizziness, blurred vision, psychosis, respiratory difficulty, paralysis, convulsions, and coma. Typical findings are given by the mnemonic "SLUD." which stands for salivation, lacrimation, urination, and defecation. A small percentage of patients may fail to demonstrate miosis, a classic diagnostic hallmark. Onset of clinical manifestation of organophosphate poisoning usually occurs within 12 hr of exposure. /Organophosphate insecticides/ [REF-19, p.936]

    A woman at 34 to 35 weeks' gestation presented in acute respiratory distress with cyanosis and tachypnea and bilateral rhonchi and crepitation. Her heart rate was 78 beats per min and her blood pressure 120/80 mm Hg, with a fetal heart rate of 140 beats per min. The mother was salivating markedly and her pupils were reduced to "pinpoint size." An uncorrected metabolic acidosis was diagnosed. Serum and erythrocyte acetylcholinesterase determinations were near zero. Cholinesterase inhibitor poisoning was felt to be the likely cause of her disorders. Administration of atropine 2.4 mg iv bolus with infusion of 0.02 mg/kg/hr lead to unacceptable fetal tachycardia. The woman had shown increased cooperativeness and secretion control until the atropine had to be stopped. A cesarean section was performed for delivery of a hypotonic infant with a 1 min Apgar score of 3. The baby was mechanically ventilated for 2 days and required atropine therapy at 0.1 mg/kg/hr for 8 days. The mother required 8 days of mechanical ventilation and 11 days of atropine therapy. In this case, the infant appeared relatively less poisoned than the mother by a presumed organophosphate exposure. /Organophosphate poisoning/ [REF-20, p.430]

    A follow-up study of 232 people three years after a history of organophosphorus pesticide poisoning disclosed only one person with slight residual blurring of vision that might have been related to the earlier poisoning, though at the time of poisoning over one third of the people had blurring, which lasted only a day or two after exposure was discontinued. The possile exceptional case had findings suggestive of basilar artery insufficiency, rather than effects of poisoning. /Organophosphorus pesticide poisoning/ [REF-21, p.679]

    The effects of acute intoxication by anti-cholinesterase agents are manifested by muscarinic and nicotinic signs and symptoms and, except for compounds of extremely low lipid solubility, by signs referable to the CNS. Local effects are due to the action of vapors or aerosols at their site of contact with the eyes or respiratory tract, or to the local absorption after liquid contamination of the skin or mucous membranes, including those of the gastrointestinal tract. Systemic effects appear within minutes after inhalation of vapors or aerosols. In contrast, the onset of symptoms is delayed after gastrointestinal and percutaneous absorption. The duration of effects is determined largely by the properties of the compound: its lipid solubility, whether it must be activated, the stability of the organophosphorus-AChE bond, and whether "aging" of the phosphorylated enzyme has occurred. /Anticholinesterase agents/ [REF-22, p.140]

    Ocular effects include marked miosis, ocular pain, conjunctival congestion, diminished vision, ciliary spasm, and brow ache. With acute systemic absorption, miosis may not be evident due to sympathetic discharge in response to the hypotension. /Anticholinesterase agents/ [REF-22, p.140]

    In addition to rhinorrhea and hyperemia of the upper respiratory tract, respiratory effects consist of "tightness" in the chest and wheezing respiration, caused by the combination of bronchoconstriction and increased bronchial secretion. /Anticholinesterase agents/ [REF-22, p.140]

    Gastrointestinal symptoms occur earliest after ingestion, and include anorexia, nausea and vomiting, abdominal cramps, and diarrhea. /Anticholinesterase agents/ [REF-22, p.140]

    With percutaneous absorption of liquid, localized sweating and muscular fasciculation in the immediate vicinity are generally the earliest manifestations. /Anticholinesterase agents/ [REF-22, p.140]

    ... Severe intoxication is manifested by extreme salivation, involuntary defecation and urination, sweating, lacrimation, penile erection, bradycardia, and hypotension. /Anticholinesterase agents/ [REF-22, p.140]

    The time of death after a single acute exposure may range from less than 5 minutes to nearly 24 hours, depending upon the dose, route, agent, and other factors. The cause of death is primarily respiratory failure, usually accompanied by a secondary cardiovascular component. Muscarinic, nicotinic, and central actions all contribute to respiratory embarrassment; effects include laryngospasm, bronchoconstriction, increased tracheobronchial and salivary secretion, compromised voluntary control of the diaphragm and intercostal muscles, and central respiratory depression. Although the blood pressure may fall to alarmingly low levels and cardiac irregularities intervene, these effects probably result as much from hypoxemia as from the specific actions mentioned, since they are often reversed by the establishment of adequate pulmonary ventilation. /Anticholinesterase agents/ [REF-22, p.140]

    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-23, p.528]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    IN 2-YR FEEDING TRIALS THE 'NO EFFECT' LEVEL WAS: FOR RATS 125 MG/KG DIET; FOR DOGS 200 MG/KG DIET. REPRODUCTION STUDIES ON RATS RECEIVING 1000 MG/KG DIET SHOWED NO ADVERSE EFFECTS. [REF-11, p.504]

    PHEASANTS SHOWED CONVULSIONS, TREMORS AND PROSTRATION DURING 2ND & 3RD DAY FOLLOWING TREATMENT. /ORAL; TECHNICAL PRODUCT/ [REF-24, p.79]

    NO SYMPTOMS OF SYSTEMIC OR TOPICAL POISONING WERE OBSERVED WHEN TETRACHLORVINPHOS AT 0.08 MG/SQUARE CM/DAY WAS APPLIED TO SHAVED SKIN OF RATS FOR 60 DAYS. THE LD50 VALUE WAS MORE THAN 4000 MG/KG AFTER CUTANEOUS TREATMENT. 0.08-2 MG/SQ CM/2 DAYS APPLIED TO SHAVED SKIN OF RABBITS FOR 12 WEEKS HAD NO ADVERSE EFFECT ON BODY WT GAIN & BLOOD CHOLINESTERASE ACTIVITY. [REF-15]

    GROUPS OF 50 MALE & 50 FEMALE WEANLING B6C3F1 MICE WERE FED DIETS CONTAINING 8000 OR 16000 MG/KG TETRACHLORVINPHOS (TECHNICAL GRADE; MIN PURITY, 94%; 98% Z-ISOMER; IMPURITIES NEITHER IDENTIFIED NOR QUANTIFIED) FOR 80 WK; ALL SURVIVING ANIMALS WERE KILLED AT 92 WK. ... OF THE TREATED MALES, 36/50 IN THE LOW-DOSE GROUP & 40/50 IN THE HIGH-DOSE GROUP DEVELOPED HEPATOCELLULAR CARCINOMAS, COMPARED WITH 0/9 MATCHED CONTROLS & 5/49 POOLED CONTROLS. THE COMBINED INCIDENCES OF NEOPLASTIC NODULES & HEPTOCELLULAR CARCINOMAS IN LOW-DOSE & HIGH-DOSE FEMALES WERE 19/49 (P= LESS THAN 0.001) & 11/47 (P= 0.019), RESPECTIVELY, COMPARED WITH 3/48 IN POOLED CONTROLS & 0/9 IN MATCHED CONTROLS. THERE WAS NO SIGNIFICANT DIFFERENCE IN INCIDENCE OF OTHER TYPES OF TUMORS AMONG TREATED & CONTROL MICE. [REF-14, p.V30 201]

    GROUPS OF 50 MALE & 50 FEMALE WEANLING OSBORNE-MENDEL RATS WERE FED TETRACHLORVINPHOS ... /TECHNICAL GRADE/ IN DIET FOR 80 WK: THE LOW-DOSE GROUPS WERE FED 8000 MG/KG OF DIET FOR 5 WK & 4000 MG/KG OF DIET FOR 75 WK (TIME-WEIGHTED AVG DOSE, 4250 MG/KG OF DIET), & HIGH-DOSE GROUPS, 16000 MG/KG OF DIET FOR 5 WK & 8000 MG/KG OF DIET FOR 75 WK (TIME-WEIGHTED AVG DOSE, 8500 MG/KG OF DIET). ALL SURVIVING RATS ... KILLED AT 111 WK. ... THE INCIDENCE OF C-CELL ADENOMA OF THYROID IN FEMALE RATS SHOWED SIGNIFICANT DOSE-RELATED TREND: POOLED CONTROL, 1/46; LOW-DOSE, 2/50; HIGH-DOSE, 7/46 (P= 0.013). LIKEWISE, THE INCIDENCES OF C-CELL HYPERPLASIA OF THYROID IN BOTH LOW-DOSE (7/50) & HIGH-DOSE, (16/46) FEMALES WERE SIGNIFICANTLY HIGHER COMPARED WITH THAT IN POOLED CONTROLS (0/50). IN ADDITION, FEMALE RATS DEVELOPED ADRENAL CORTICAL ADENOMAS; IN 0/50 POOLED CONTROLS, 2/49 LOW-DOSE, & 5/50 HIGH-DOSE ANIMALS (P= 0.017). THE INCIDENCES OF OTHER NEOPLASMS IN MALE & FEMALE ANIMALS DISPLAYED NO STATISTICALLY SIGNIFICANT DOSE-RELATED TREND. [REF-14, p.V30 201]

    MORPHOLOGICAL CHANGES WERE OBSERVED IN THE LIVER, KIDNEY, LUNG & BRAIN OF CHICKEN ACUTELY INTOXICATED WITH TETRACHLORVINPHOS. [REF-14, p.V30 202]

    TETRACHLORVINPHOS DID NOT INDUCE REVERSE MUTATIONS IN ESCHERICHIA COLI WP2 OR WP2 TRP WITHOUT EXOGENOUS METABOLIC ACTIVATION NOR IN SALMONELLA TYPHIMURIUM STRAINS TA98 OR TA100, WITH OR WITHOUT A MICROSOMAL SUPERNATANT FROM AROCLOR-INDUCED MOUSE LIVER. [REF-14, p.V30 202]

    Results of experiments in mice and rats provide limited evidence that tetrachlorvinphos is carcinogenic to experimental animals. [REF-14, p.V30 204]

    ... The lesions generally noted in mice were carcinomas of the liver, often in both males and females. In general, no correlation between the dose the test animals could tolerate and the carcinogenicity was noted. [REF-25, p.165-76]

    The toxicity and in vivo inhibition of cholinesterase activity of Gardona mice were investigated after ip, oral, or dermal administrations. Gardona had no effect on the activity of erythrocyte enzyme. Apparently, Gardona is far less toxic than Dursban. [REF-26]

    The induction of micronuclei in mouse bone marrow by the organophosphorus insecticide gardona (also known as tetrachlorvinphos) was tested. Three routes of administration were used for the pure insecticide: ip, oral and dermal. The different routes of treatment with gardona caused toxicity of marrow indicated as significant increases in the percentage of polychromatic erythrocytes (PE) over that of the control. I.p. and oral treatments induced a statistically significant percentage of micronucleated PE. [REF-27]

    Organophorous esters (OP) were evaluated for their potential to cause OP induced delayed neurotoxicity, when administered ... to White Leghorn hens. ... /Tetrachlorvinphos did not/ induce consistent ataxia whether administered orally or dermally. [REF-28]

    The mutagenic activity of tetrachlorvinphos (an insecticide) was investigated in agar-layer cultures of Escherichia coli WP2 and WP2 uvrA, Salmonella typhimurium TA1535, TA1538, TA98 and TA100. Assays were carried out in the presence and absence of S9 fractions of liver homogenates from rats and mice, both from untreated animals, and from animals pre-treated with Aroclor 1254. The induction of mitotic gene conversion by tetrachlorvinphos was studied in stationary phase cultures of the yeast Saccharomyces cerevisiae D4. No mutagenic effects, as determined by reverse gene mutation, were detected in vitro in the bacterial/mammalian microsome assay when a range of bacterial tester strains were exposed to tetrachlorvinphos at amounts up to 2000 mug/plate, either in the absence or presence of S9 fractions from non-induced or Aroclor-induced mouse or rat livers. Tetrachlorvinphos did not increase the mitotic gene conversion frequency in stationary phase cultures of the yeast, S. cerevisiae D4. [REF-29]

    The effect of the organophosphorus insecticide tetrachlorvinphos (Gardona) has been studied on the mitosis and meiosis of Vicia faba, using the pure insecticide. An aqueous saturated solution of tetrachlorvinphos affected neither mitosis (after seed-soak and root treatment) nor meiosis (after spraying the plants at the flowering stage). The obtained results may be attributed to the low solubility of tetrachlorvinphos. A saturated solution of tetrachlorvinphos in Tween-60: water mixture (1:99) induced a statistically significant percentage of abnormal cells in root-tip meristems after root treatment for 4 hr. Chromosome stickiness, distrubed meta- and anaphases and anaphase bridges were observed. [REF-30]

    The chronic effect of an exposure to a sublethal concentration of commercial formulation of 4 organophosphorus insecticides such as ..., gardona (tetrachlorvinphos) ... on midvitellogenic ovaries of Mystus vittatus was investigated using several histological and histochemical techniques. The loss of stage II and III oocytes accompanied by a significant decline in gonadosomatic index was recorded. The vitellogenesis in treated fishes was ceased as the oocytes did not advance to further stages as evidence by the absence of lipid yolks and the lack of a PAS positive follicular layer. The RNA content of remaining stage I oocytes of exposed fishes resembled that of the stage I oocytes of the control fishes. The absence of delta 5-3 beta-hydroxysteroid dehydrogenase suggested the lack of steroidogenesis. Reduced glucose-6-phosphate dehydrogenase activity was also observed. [REF-31, p.321-40]

    A complete toxicity profile of tetrachlorvinphos has been developed to support US EPA/FIFRA reregistration. The testing program included a 2-generation reproduction study in Sprague-Dawley rats to assess the potential effects of TCVP on fertility and general reproductive performance. The rats were fed diet containing TCVP at concentrations of 0, 100, 500 or 2000 ppm. Parental (F0) animals (28/sex/group) were treated for 10 weeks prior to mating. Treatment continued throughout mating, gestation and lactation until weaning of the Fl generation. The Fl animals were weaned onto the test diets. Fl animals (24/sex/group) were then treated for 11 weeks prior to mating and continuously throughout the breeding cycle until termination at weaning of the F2 generation. There was no adverse treatment-related effect on reproduction or on survival and development of the offspring to weaning at dose levels up to and including 2000 ppm (the highest dose tested). No evidence of parental toxicity was apparent at dose levels up to and including 500 ppm. Fl parental animals of both sexes showed reduced weight gain at 2000 ppm, confirming the appropriateness of the dosage level selections. [REF-32]

    The cytogenetic effects of the insecticides Gardona and Dursban were investigated. The toxicity and ability of both insecticides to induce chromosome aberrations and sister-chromatid exchange in vitro was tested in a primary culture of mouse spleen cells, in order to assess the potential mutagenicity of both insecticides. The concentrations 10(-7)-10(-3) M were used for testing the toxic effects of the insecticides. Both Gardona and Dursban were toxic to spleen cell cultures and the percentage of viable cells decreased as the concentration of the insecticide was increased. It reached 76.8% and 77.8% of control after treatment with the highest concentration tested (10(-3) M) of Gardona and Dursban respectively. Gardona at 0.25, 0.50, 1.0 and 2.0 ug/ml, and Dursban at 0.50, 1.0, 2.0 and 4.0 ug/ml were tested for the induction of chromosome aberrations and sister-chromatid exchanges. All of the tested concentrations of both insecticides induced a high percentage of metaphases with chromosomal aberrations in cultured mouse spleen cells after 4-hr treatment. The frequency of SCEs/cell increased with increasing concentration of the insecticides. It reached 11.92 + or - 0.14/cell and 13.40 + or - 0.20/cell after treatment with Gardona 12 ug/ml) and Dursban 14 ug/ml), respectively, compared with 8.2 + or - 0.19/cell and 7.6 + or 0.15/cell in the solvent control. The presented results indicate that both Gardona and Dursban in the tested concentrations are mutagenic in mouse spleen cell cultures. [REF-33]

    A system of mouse ovarian follicle culture in which follicles can be grown from a preantral stage of development through antral formation has been developed and modified recently by Nayudu and colleagues. Follicles have been shown to grow in this culture system at a relatively constant rate and show responsiveness to LH at the end of the culture by ovulation of mature oocytes. Reported here are the distinctly different in vitro growth patterns of follicles explanted from
    22- to 24-day-old mice during a period when the colony was being treated for skin parasites with tetrachlorvinphos (Rabond). There is to date no information on the effects of this compound on the mammalian female reproductive system. For follicles from the tetrachlorvinphos treated group, the duration of growth as intact follicles was markedly reduced in comparison to mice of the same strain and source not treated with tetrachlorvinphos. In the treated group, premature termination of follicular growth was also associated with the spontaneous expulsion of oocytes with immature nuclei and without cumulus cells. For those follicles from treated mice that did remain in culture until the day luteinizing hormone was given, the ovulatory response was poor and the maturation response of the oocytes was low in comparison with the follicles from untreated mice. The effect of the treatment on the follicles was further characterized by obvious differences in the patterns of growth. [REF-34]

    The signs of poisoning due to organophosphorus cmpd are those due to accumulation of acetylcholine & hence overstimulation of parasympathetic nervous system. It is usual to divide them under 3 headings: muscarinic, nicotinic & central. Muscarinic signs ... consist of hypersalivation, lacrimation, sweating & nasal discharge. Miosis, dyspnea, vomiting, diarrhea & frequency of urination ... Nicotinic effects consist of fasciculation of muscles, weakness & paralysis. Central nervous system 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 organophosphorus compounds, but route of absorption may influence one system more than another. /Organophosphorus cmpd/ [REF-16, p.153]

    In adult cattle the minimum toxic oral dose of organophosphate pesticides varies from 1 to 125 mg/kg; the minimum toxic dermal concentration varies from 0.5 to 3%, but these figures are not sacred. The literature is not complete with regard to animal toxicity of organophosphates; even if it were, toxicity values would not be reliable because of the number of factors that influence toxicity of these chemicals under different conditions of use. /Organophosphorus pesticides/ [REF-35, p.985]

    Biologic factors also influence toxicity of organophosphates. Species is very important here. ... Age of the animal is another biologic factor that alters toxicity of organophosphate pesticides. Compounds that do not require enzymatic activation are more toxic in very young animals in which the enzymes of pesticide degradation are deficient. Compounds that require enzymatic activation are not so toxic for very young animals because the enzymes of activation are deficient during the early weeks of life. Sex of the animals can also alter toxicity of organophosphates ... . /Organophosphate pesticides/ [REF-35, p.986]

7-4 EVIDENCE FOR CARCINOGENICITY:

    No data are available in humans. Limited evidence of carcinogenicity in animals. OVERALL EVALUATION: Group 3: The agent is not classifiable as to its carcinogenicity to humans. [REF-36, p.S7 72]

7-5 NATIONAL TOXICOLOGY PROGRAM REPORTS:

    A bioassay of technical grade tetrachlorvinphos for possible carcinogenicity was conducted by administering the test chemical in feed to Osborne-Mendel rats and B6C3F1 mice. Groups of 50 rats of each sex were administered tetrachlorvinphos at one of two doses for 80 wk, then observed for 31 additional wk. Time weighted avg doses were either 4,250 or 8,500 ppm. Matched controls consisted of groups of 10 untreated rats of each sex; pooled controls, used for statistical evaluation, consisted of the matched controls combined with 45 untreated male and 45 untreated female rats from similar bioassays of four other test chemicals. All surviving rats were killed at 111 wk. Groups of 50 mice of each sex were administered tetrachlorvinphos at one of two doses, either 8,000 or 16,000 ppm for 80 wk, then observed for 12 additional wk. Matched controls consisted of groups of 10 untreated mice of each sex; pooled controls, used for statistical evaluation, consisted of the matched controls combined with 40 untreated male and 40 untreated female mice from similar bioassays of four other test chemicals. All surviving mice were killed at 90-92 wk. ... Under the conditions of this bioassay, the administration of technical grade tetrachlorvinphos in Osborne-Mendel rats was associated with proliferative lesions of the C cells of the thyroid and cortical adenomas of the adrenal /gland/ in females. In female B6C3F1 mice, the incidence of neoplastic nodule of the liver was associated with treatment, and in male mice tetrachlorvinphos was carcinogenic, causing hepatocellular carcinoma of the liver. Levels of Evidence of Carcinogenicity: Male Rats: Negative; Female Rats: Positive; Male Mice: Positive; Female Mice: Positive. [REF-37]

8*** EMERGENCY TREATMENT ***
8-1 ANTIDOTE AND EMERGENCY TREATMENT:

    A comatose patient who is diaphoretic, has pinpoint pupils and the odor of an insecticide on clothing or breath, and is noted to have muscle fasciculations represents the classic presentation of organophosphate poisoning. ... Specific steps in management include the following. 1. Decontamination. ... 2 Airway. Establish an airway if necessary. ... 3. Respiratory Status. Respiratory distress, in fact, is commonly found in these patients from multiple causes. ... 4. Cardiac Monitoring. ... 5. Cholinesterase Level. ... 6. Pralidoxime. Pralidoxime is the treatment of choice for organophosphate poisoning and should be used for nearly all patients with clinically significant orgnophosphate poisoning, particularly whose patients with muscular fasciculations and weakness. ... 7. Atropine. Atropine is the physiologic antidote for organophosphate poisoning. A trial dose of atropine should be instituted on clinical ground when one suspects organophosphate intoxication. /Organophosphate poisoning/ [REF-20, p.1079]

    Atropine is the antidote of choice as in organophosphate poisoning. Although the total amount of atropine required usually is less, the same initial doses are recommended. Pralidoxime usually is necessary and may reduce the effectiveness of atropine (especially with carbaryl). ... Patients require approximately 6-12 hr of atropine treatment, but all significantly poisoned patients should be observed at least 24 hr after the last atropine dose. /Organophosphate poisoning/ [REF-17, p.1078]

    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-38]

    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-39]

    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-39]

    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. 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-40]

    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-41]

    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-42]

    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-43]

    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-44]

8-2 MEDICAL SURVEILLANCE:

    Workers handling & applying pesticides must undergo an annual medical examination at the beginning of each agricultural season. Contraindications for work with /organophosphorus pesticides/ are organic diseases of the central nervous system, mental disorders & epilepsy, pronounced endocrine & vegetative disorders, pulmonary tuberculosis, bronchial asthma, chronic respiratory diseases, cardiovascular diseases & circulatory disorders, gastrointestinal diseases (peptic ulcer), gastroenterocolitis, diseases of liver & kidneys, eye diseases (chronic conjunctivitis & keratitis). The 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 to organophosphorus pesticides until this activity is completely restored. Persons with initial signs of indisposition should cease work with pesticides. /Organophosphorus pesticides/ [REF-10, p.1646]

    A final diagnosis of mild to moderate acute organophosphate pesticide poisoning is rarely justified unless all of the following five conditions are present: 1. A definite history of exposure to an organophosphate pesticide. 2. A latent interval of not more than a few hours between that last exposure and the onset of illness. 3. A clinical picture in which most or all of the following signs or symptoms are present: headache, blurred vision, weakness, tightness in chest, and constricted pupils. 4. Reduction of plasma and RBC cholinesterase activity to a level substantially below 50% of baseline values. Because of the wide normal range of RBC cholinesterase in the population, symptoms may be present with reported "normal" levels. 5. An acute illness that is not substantially longer than 48 hours. The classic presentation for acute organophosphate toxicity includes history, evidence of exposure to organophosphate (garlic odor), signs/symptoms of cholinergic excess, improvement with atropine or pralidoxime, and inhibition of cholinesterase in blood. /Organophosphate pesticide poisoning/ [REF-17, p.1074]

    ... Surveillance of workers could be carried out through measurement of blood or urinary levels of the cmpd to which they are exposed, or through measurement of a metabolite. /Organic phosphorus pesticides/ [REF-45, p.949]

9*** METABOLISM AND PHARMACOLOGY ***

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-10, p.1646]

9-2 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    EXCRETION OF ... (14)C-2-CHLORO-1-(2,4,5-TRICHLOROPHENYL)VINYL DIMETHYLPHOSPHATE WAS SIMILAR TO THAT OF CHLORFENVINPHOS IN RATS & DOGS. ... 40% OF ORAL DOSE ... EXCRETED IN 24-HR BILE OF RAT WITH CANNULATED ... DUCT, SUGGESTING ... FECAL EXCRETION OF (14)C ... PROBABLY DUE TO BILIARY EXCRETION & NOT TO UNABSORBED CMPD. [REF-46, p.77]

    ... MICROSCOPIC ENCAPSULATED MATERIAL ... PERMITS 30 TIMES MORE DRUG TO APPEAR IN FECES THAN IF FED AS POWDER ... [REF-47, p.237]

    Single oral dose to rats of (14)C-labelled tetrachlorvinphos ... almost completely eliminated in the urine in 4 days (44-78% during the first 24 hr and 4-15% during the second 24 hr). 78% of the radioactive material was excreted in urine, 16.5% in the feces and 0.5% in the expired air, probably as (14)CO2. [REF-3, p.V30 202]

    Most organophosphate compounds are ... absorbed from skin, conjunctiva, gastrointestinal tract, & lung. /Organophosphate compounds/ [REF-17, p.1071]

    The rate of dermal absorption /of organophosphorus pesticides/ may be ... influenced by the solvent used. /Organophosphorus pesticides/ [REF-16, p.147]

    Many of the organophosphorus insecticides are excreted in the milk ... /Organophosphorus insecticides/ [REF-16, p.148]

    Following their absorption, most organophosphorus cmpd are excreted almost entirely as hydrolysis products in the urine. /Anticholinesterase agents/ [REF-22, p.139]

    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-48, 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-10, p.1638]

9-3 METABOLISM/METABOLITES:
    ... TETRACHLORVINPHOS /2-CHLORO-(2,4,5-TRICHLOROPHENYL)VINYL DIMETHYLPHOSPHATE/ ... DETOXIFIED IN MAMMALS EXTENSIVELY BY O-DEALKYLATION. ... REACTION CAN BE CATALYZED BY MICROSOMAL MONO-OXYGENASE OR BY SOL GLUTATHIONE-DEPENDENT ENZYME ... [REF-46, p.358]

    USE OF (14)C METHOXY-LABELED TETRACHLORVINPHOS & CHARACTERIZATION OF S-(14)C METHYLGLUTATHIONE AS PRODUCT OF REACTION PROVED THAT GLUTATHIONE IS ACCEPTOR FOR TRANSFERRED METHYL GROUP. ... ENZYME IS EFFECTIVELY S-METHYL TRANSFERASE ... [REF-46, p.372]

    THE CMPD WAS ... METABOLIZED IN BOTH RATS & DOGS, & THE FOLLOWING METABOLITES WERE FOUND (PERCENTAGES FOUND IN RAT URINE & DOG URINE, RESPECTIVELY): 2,4,5-TRICHLOROPHENYLETHANEDIOL GLUCURONIDE (8 & 12%); 1-(2,4,5-TRICHLOROPHENYL) ETHYL-BETA-D-GLUCOPYRANOSIDURONIC ACID (35 & 0%); 2,4,5-TRICHLOROMANDELIC ACID (24 & 12%); 2-CHLORO-1-(2,4,5-TRICHLOROPHENYL)VINYL METHYL HYDROGEN PHOSPHATE (4 & 46%); 2,4,5-TRICHLOROPHENYLETHANEDIOL (2.5 & 4%) & 1-(2,4,5-TRICHLOROPHENYL)ETHANOL (2 & 0%). [REF-14, p.V30 202]

    COMPOUNDS IDENTIFIED IN THE EXCRETA OF HENS AFTER ORAL ADMIN (50 PPM) WERE DESMETHYL TETRACHLORVINPHOS (25%), 2,4,5-TRICHLOROMANDELIC ACID (30.5%) & TETRACHLORVINPHOS (1.0%). [REF-49]

    The in vivo methylating capability of the organophosphorus insecticide tetrachlorvinphos, assayed by the formation of 7-methylguanine in mouse liver, was investigated. Following ip injection of male mice with different doses of the (14)C-insecticide, labeled at the OCH3 groups, the total and specific radioactivity of nucleic acids and protein were determined. The (14)C-labeling in the isolated macromolecules reached its maximum 24 hr following administration of the insecticide. Analysis of the acid hydrolysate of DNA and of RNA on Dowex-50 WX-12 (chromatography) revealed the presence of (7-14)C methylguanine (7-MeGu). At maximum (14)C-labeling, the amount of radioactive 7-MeGu, calculated as fraction of total dose, was around 9x10(-5) and 39x10(-5) for DNA and RNA, respectively. [REF-50]

    Plasma and tissue enzymes are responsible for hydrolysis /of organophosphorus compounds/ to the corresponding phosphoric and phosphonic acids. However, oxidative enzymes are also involved in the metabolism of some organophosphorus compounds. /Anticholinesterase agents/ [REF-22, p.139]

    The organophosphorus anticholinesterase agents are hydrolyzed in the body by a group of enzymes known as A-esterases or paroxonase, and by the cytochrome p-450 systems. Considerable variability exists in the human population for organophosphate metabolism by these routes. The A-esterases are found in plasma and in the hepatic endoplasmic reticulum and can hydrolyze a large number of organophosphorus compounds ... by splitting the anhydride, P-F, P-CN, or ester bond. /Anticholinesterase agents/ [REF-22, p.139]

    These chemicals are detoxified by cytochrome p450-mediated monooxygenases in the liver, but some metabolites are more toxic than parent cmpd ... Metabolites usually are detected from 12 to 48 hr postexposure. /Organophosphate cmpd/ [REF-17, p.1071]

9-4 MECHANISM OF ACTION:

    The cardiovascular actions of anticholinesterase agents are complex, since they reflect both ganglionic and postganglionic effects of accumulated ACh on the heart and blood vessels. The predominant effect on the heart from the peripheral action of accumulated ACh is bradycardia, resulting in a fall in cardiac output. Higher doses usually cause a fall in blood pressure, often as a consequence of effects of anticholinesterase agents on the medullary vasomotor centers of the CNS. /Anticholinesterase agents/ [REF-22, p.138]

    Organophosphorus derivatives act by combining with and inactivating the enzyme acetylcholinesterase. ... The inactivation of cholinesterase by cholinesterase inhibitor pesticides allows the accumulation of large amounts of acetylcholine, with resultant widespread effects that may be ... separated into 4 categories: (1) Potentiation of postganglionic parasympathetic activity. ... (2) Persistent depolarization of skeletal muscle ... (3) Initial stimulation following depression of cells of central nervous system ... (4) Variable ganglionic stimulation or blockade ... /Cholinesterase inhibitor pesticides/ [REF-51, p.113]

    The main feature of the toxic mechanism of organophosphorus pesticides is inhibition of the esterase enzyme activity, in particular of cholinesterase, which plays an important physiological part. Organophosphorus pesticides can also indirectly interact with the biochemical receptors of acetylcholine. /Organophosphorus pesticides/ [REF-10, p.1638]

    ... The serum cholinesterase activity of 14 men and 16 women at seven approximately equal intervals throughout one 24 hr day was measured. The lowest average value, ... was 92% of the mean of all values at other sampling times. The next lowest value was 98.7% of the same mean. /It was/ concluded that the small variation observed did not take the form of a regular curve but was entirely individual without correspondence to hour. /Organic phosphorus pesticides/ [REF-45, p.943]

    ... Differences /were not detected in cholinesterase/ enzyme activity related to age and sex, probably because their samples were too small to measure the minor differences that exist. There is no change in red blood cell cholinesterase activity in adults associated with age. ... Activity of this enzyme increases progressively during the first year of life, it is higher in children under 3 yr of age than in older children, and it is markedly higher in 5 yr old children than in 3 yr olds. /Organic phosphorus pesticides/ [REF-45, p.943]

    Cholinesterase activity of plasma is significantly higher in men than in women, and this is true no matter which of several choline esters are used as substrate in measuring the enzyme activity. According to some, the difference is confined to young people. There is no sex difference in the red cell enzyme activity. Serum cholinesterase activity of blacks tends to be lower than whites of the same sex. /Organic phosphorus pesticides/ [REF-45, p.943]

9-5 INTERACTIONS:
    ... TETRACHLORVINPHOS WAS ... MONODEALKYLATED BY ... GLUTATHIONE ALKYL TRANSFERASE. ... IN MICE ... PRETREATMENT WITH DIETHYL MALEATE & METHYL IODIDE, WHICH REDUCE LIVER GLUTATHIONE LEVELS, POTENTIATED TOXICITY OF ORGANOPHOSPHORUS INSECTICIDES THAT ARE DEMETHYLATED BY GLUTATHIONE TRANSFERASE. [REF-52, p.371]

    The effect of tetrachlorvinphos (TCVP) on liver procaine esterase (PROCase) and procaine toxicity was studied in rats. A single oral dose of 500 mg/kg of TCVP caused a remarkable decrease in PROCase (40% of control) 24 hr later and increased the mortality after injection of procaine (250 mg/kg, ip) from 54 to 87%. Conversely, PROCase was elevated to 140% of the control and mortality decreased from 54 to 25% on day 3. With repeated administration of TCVP (500 mg/kg/day) for 5 days, the PROCase activity that was inhibited on day 1 was gradually restored to normal levels by 5 days and the mortality altered to 25%. The inducible effect on PROCase was examd using desmethyl tetrachlorvinphos, a metabolite of TCVP without inhibitory effect on the enzyme; PROCase acticity was enhanced to 1.6-fold of the control and procaine concn in the brain was reduced to 30% of the control, accompanied with no death of rats after procaine injection. Electrophoresis of the solubilized liver microsomal fraction confirmed the inducible effect of TCVP on PROCase; microsomal protein from the TCVP-treated rate was more deeply stained than that from the control, and the PROCase activity of 2 anodic bands increased in the TCVP-treated microsomes. Thus, TCVP has a dual action on PROCase, inducible and inhibitory, and the direct inhibitory effect of TCVP might mask the increased amt of the enzyme induced by repeated administration of TCVP. The dual effect of TCVP on PROCase would cause the change in procaine toxicity. [REF-53]

    Some phenothiazines may antagonize & some may potentiate the toxic anticholinesterase effects of ... /organophosphorus insecticides/. /Organophosphate cholinesterase inhibitors/ [REF-54, p.552]

10***PHARMACOLOGY ***
10-1 THERAPEUTIC USES:
    (Vet) Cat insecticide [REF-55, p.1261]

    (VET): /USED/ EXPTL TO CONTROL EXTERNAL PARASITES ON CATTLE & POULTRY (ESP NORTHERN FOWL MITE), SINCE ... RAPIDLY ELIMINATED. CONCN OF 24-36 PPM IN FEED OF DAIRY CATTLE FOR 1 WK GIVE ... MANURE FLY LARVAE CONTROL WITHOUT MILK CONTAMINATION. USE OF MICROSCOPIC ENCAPSULATED MATERIAL IS NOW BEING EXPLORED ... 0.45% SPRAY ... AGAINST TICKS. [QR] [REF-47, p.237]

11***ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL ***

11-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Tetrachlorvinphos will be released to the environment as a result of its use as an insecticide on vegetables and fruit and in veterinary hygiene. It may also be released during its production, transport, formulation, and disposal. Tetrachlorvinphos will have low mobility in soil because of its high measured Koc value. The half-life of tetrachlorvinphos in soil has been reported to range from approximately 15-22 days. Degradation appears to be microbially-mediated. Considering its adsorptivity to soil and transformation rates, tetrachlorvinphos is not expected to leach beyond the root zone. Photolysis is expected to occur on the soil surface. If released in water, tetrachlorvinphos is expected to adsorb to sediment and particulate matter in the water column because of its high measured Koc value. Tetrachlorvinphos undergoes base-catalyzed hydrolysis. The hydrolytic half-lives at 50 deg C are 54 days at pH 3, 44 days at pH 7, and 80 hr at pH 10.5. As in soil, it may biodegrade and photolyze in surface waters. It is metabolized in mammals and therefore would not bioaccumulate in the food chain. If released in the atmosphere during spraying, tetrachlorvinphos would be removed by gravitational settling. Vapor-phase tetrachlorvinphos reacts with photochemically-produced hydroxyl radicals resulting in an estimated atmospheric half-life of 16 hours. Exposure to tetrachlorvinphos will be primarily occupational, especially by inhalation of aerosols or dermal contact during application or by touching treated plants and soil before the insecticide has dissipated. (SRC) 

11-2 ECOTOXICITY VALUES:
  . LD50 ANAS PLATYRHYNCHOS (MALLARD DUCK) ORAL MUCH GREATER THAN 2000 MG/KG /TECHNICAL PRODUCT/ [REF-24, p.79]

  . LD50 PHASIANUS COLCHIUS (PHEASANT) ORAL APPROX 2000 MG/KG /TECHNICAL PRODUCT/ [REF-24, p.79]

  . LD50 ALECTORIS CHUKAR (CHUKAR) ORAL MUCH GREATER THAN 2000 MG/KG /TECHNICAL PRODUCT/ [REF-24, p.79]

  . LC50 SALMO GAIRDNERII (RAINBOW TROUT) 0.43 MG/L/96 HR @ 13 DEG C (95% CONFIDENCE LIMIT 0.33-0.56 MG/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. [REF-56, p.85]

  . LC50 ICTALALARUS PUNCTATUS (CHANNEL CATFISH) MORE THAN 0.50 MG/L/96 HR @ 18 DEG C, WT 2.0 G /75% WP/ 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. [REF-56, p.85]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 0.53 MG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 0.36-0.77 MG/L), WT 1 G /75% WP/ 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. [REF-56, p.85]

11-3 ENVIRONMENTAL FATE:

  . Terrestrial fate: ... Tightly bound to organic matter in soil and ... considered immobile. ... If the compound is applied to land ... the main route to water will probably be through soil particles washed down because of heavy precipitation or water from melting snow or ice. [REF-57]

  . TERRESTRIAL FATE: Based on a recommended classification scheme(7), tetrachlorvinphos' Koc of 1360(5) suggests that it will have low mobility in soil(SRC). The half-life of tetrachlorvinphos in soil has been reported to range from approximately 15-22 days(1). When tetrachlorvinphos granules were applied at 1.5 kg/ha, residues persisted for 60 days(2). Within 7 days of applications residues were detected to a depth of 22.5 cm(2). In another study, when tetrachlorvinphos was sprayed on peas, small amounts of the insecticide penetrated to 15 cm depth(3). The transformation rate of tetrachlorvinphos in four soils at 15 deg C was determined from the residue remaining after 30 days of incubation in the laboratory in subdued daylight(4). The rates are approximately first order, corresponding to half-lives (soil, half-life): of medium loam (pH 8.0, water content 19% on dry weight), 9 days; clay loam (pH 8.0, water content 20% on dry weight), 6 days; sandy loam (pH 7.9, water content 16% on dry weight), 6 days; peat (pH 6.4, water content 100% on dry weight), 11 days, respectively(4,5). The degradation rate was greater than would be expected on the basis of in vitro hydrolysis studies, and the reaction in soil is probably mostly microbial(6). Taking into account the adsorption and transformation rates, there should be negligible leaching of tetrachlorvinphos from the root zone(5). [REF-58]

  . TERRESTRIAL FATE: After application to soil, the initial degradation product is 2,4,5-trichlorophenacyl chloride; after 30 days, the major metabolites are 1-(2',4',5'-trichlorophenyl)ethan-1-ol, 1-(2',4',5'-trichlorophenyl)-2-chloroethan-1-ol, and 2,4,5-trichloroacetophenone(1). The main metabolites in soil are also plant metabolites and therefore plants would not be exposed to residues in the soil that were not also present in the crops as a result of foliar application(2). In laboratory studies there was no evidence of isomerization(2). However, since the pesticide was mixed into the soil, there was no opportunity for photochemical reactions as would be possible under field conditions when tetrachlorvinphos is applied to the soil surface(2). Tetrachlorvinphos undergoes photolysis on the soil surface(3). On dry soil, the principal product is the cis isomer(3). [REF-59]

  . AQUATIC FATE: Based on a recommended classification scheme(1), an experimentally determined Koc value of 1360, indicates that tetrachlorvinphos should adsorb to sediment and particulate matter in the water column(SRC). Tetrachlorvinphos would be nonvolatile in water(3,SRC) based on its Henry's Law constant of 1.8X10-9 atm-cu m/mole(SRC), calculated from its vapor pressure(2) and water solubility(2). Tetrachlorvinphos undergoes base-catalyzed hydrolysis. The hydrolytic half-lives at 50 deg C are 54 days at pH 3, 44 days at pH 7, and 80 hr at pH 10.5(2). Tetrachlorvinphos biodegrades in soil and may be expected to biodegrade in water. Photolysis would be expected to occur in surface water(4) but reaction rates are not available. [REF-60]

  . ATMOSPHERIC FATE: Tetrachlorvinphos sprayed into the atmosphere during application would be removed from the air by gravitational settling(SRC). According to a theory of gas/particle partitioning of semivolatile organic compounds in the atmosphere(1), tetrachlorvinphos, which has a vapor pressure of 4.2X10-8 mm Hg at 20 deg C(2,SRC) will exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase tetrachlorvinphos 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 16 hours(3,SRC). While tetrachlorvinphos also reacts with atmospheric ozone(3,SRC), the reaction is considerably slower than that with hydroxyl radicals. [REF-61]

11-4 BIODEGRADATION:

  . Degradation of tetrachlorvinphos in soil is believed to be microbially mediated based on the observation that the rate of disappearance is greater than would be expected on the basis of in-vitro hydrolysis studies(1). The degradation pathway involves the cleavage of the P-O-C(alkyl) bond(1). [REF-62]

11-5 ABIOTIC DEGRADATION:

  . Tetrachlorvinphos undergoes slow hydrolysis in acid and rapid hydrolysis in base. In acid and neutral solution, dealkylation occurs and in alkaline solution, the P-O bond is ruptured(1). The half-life at pH 7 and 50 deg C was 12 days(1). At pH 3, the half-lives were 90 days at 5 deg C and 45 days at 60 deg C(1). At pH 10, 50% decomposition occurred within 24 hr(1). Another source reports the disappearance half-lives at 50 deg C as 54 days (pH 3), 44 days (pH 7), and 80 hr (pH 10.5)(3). A third source reports the hydrolysis half-lives as 50 days at pH 3 and 3.3 days at pH 5, presumably at room temperature(4). At 38 deg C, the hydrolysis half-life is 37 hours at pH 9.1(5). On exposure to UV radiation, tetrachlorvinphos underwent cis isomerization leading to a cis-trans equilibrium that was not altered by further irradiation(2). In nonpolar solvents and on dry soil and glass or leaf surfaces, photoisomerism is the principal reaction(4). After prolonged exposure to sunlight on a leaf, where photolysis is faster than on dry soil or a glass plate and slower than in solution, polar metabolites appear(4). The half-life of tetrachlorvinphos on a leaf is approximately 6 days(4). In addition to the cis isomer, products included 2,4,5-trichlorophenacyl chloride, 1-(2,4,5-trichlorophenyl)ethan-1-ol, 2,4,5-trichloroacetophenone, and 1-(2,4,5-trichlorophenacyl)ethan-1-ol(2). [REF-63]

  . The rate constant for the vapor-phase reaction of tetrachlorvinphos with photochemically produced hydroxyl radicals is estimated as 24.1X10-12 cu cm/molecule-sec at 25 deg C(SRC) using a molecular structure-based estimation method(1,SRC). This corresponds to an atmospheric half-life of 16 hours at an atmospheric concentration of 5X10+5 hydroxyl radicals per cu cm(1,SRC). The rate constant for the vapor-phase reaction of tetrachlorvinphos with ozone is estimated as 0.30X10-17 cu cm/molecule-sec at 25 deg C(SRC) using a molecular structure-based estimation method(1,SRC). This corresponds to an atmospheric half-life of 92 hours at an atmospheric concentration of 7X10+11 ozone molecules per cu cm(1,SRC). [REF-64]

11-6 BIOCONCENTRATION:

  . A BCF of 160 was estimated for tetrachlorvinphos from its water solubility using a regression equation(2). According to a recommended classification scheme(3), this BCF value suggests that unless metabolized, tetrachlorvinphos may bioconcentrate in fish and aquatic organisms(SRC). In mammals, rapid metabolism of tetrachlorvinphos occurs, with elimination of metabolites within a few days(1). Therefore, bioaccumulation in mammals is unlikely(SRC). [REF-65]

11-7 SOIL ADSORPTION/MOBILITY:

  . 1170 (calc Koc) ... Tightly bound to organic matter in soil and ... considered immobile. ... If the compound is applied to land ... the main route to water will probably be through soil particles washed down because of heavy precipitation or water from melting snow or ice. [REF-57]

  . Granules of ... tetrachlorvinphos were applied in bands at 1.5 kg/ha. The residues of ... tetrachlorvinphos /persisted/ for 60 days. ... Only residues of ... tetrachlorvinphos reached beyond 15 cm depth. ... The residues of ... tetrachlorvinphos moved up to 22.5 cm within 7 days of application. [REF-66]

  . The distribution coefficient of tetrachlorvinphos between three glasshouse soils from The Netherlands and water was (soil type, distribution coefficient in cu dm/kg): sand (pH 6.9, 3.1% organic matter), 20.0; sandy loam (pH 7.0, 3.6% organic matter), 19.6; loam (pH 7.1, 9.7% organic matter), 115(1). The mean Koc for these soils was 1360(1,SRC). According to a suggested classification scheme(2), this Koc value suggests that tetrachlorvinphos will have low mobility in soil(SRC). [REF-67]

11-8 VOLATILIZATION FROM WATER/SOIL:

  . The Henry's Law constant for tetrachlorvinphos calculated from its vapor pressure, 4.2X10-8 mm Hg at 20 deg C(1), and water solubility, 11 mg/l(1), is 1.8X10-9 atm-cu-m/mol(SRC). This value indicates that tetrachlorvinphos will be essentially nonvolatile from water(2,SRC). Tetrachlorvinphos' low vapor pressure and Henry's Law constant indicates that volatilization from dry and moist soil would not occur(2,SRC). [REF-68]

12*** SOURCES AND CONCENTRATIONS **

12-1 NATURAL OCCURRING SOURCES: 

  . Tetrachlorvinphos is not known to occur in nature(1). [REF-69]

12-2 ARTIFICIAL SOURCES: 

  . Tetrachlorvinphos will be released to the environment as a result of its use as an insecticide for protection against pests on stored produce, against vegetable and fruit insects, and in veterinary hygiene(1). It may also be released during its production, transport, formulation, and disposal(SRC). [REF-70]

12-3 WATER CONCENTRATIONS: 

  . DRINKING WATER: In EPA's 5-yr National Pesticide Survey of drinking water wells, tetrachlorvinphos was not detected in the 783 rural domestic wells and 566 community water system wells tested nationwide(1). GROUNDWATER: According to EPA's Pesticides in Groundwater Database, tetrachlorvinphos was not found in groundwater tested in California (n=12) in 1984-1989 and Indiana (n=161) in 1987-1988(2). [REF-71]

  . SURFACE WATER: Tetrachlorvinphos was not found in monthly samples of surface water in The Netherlands at 6 sites in a bulb-growing area between August 1989 and Jan 1990(1). Samples from tile drains and water courses in 7 locations in The Netherlands with many glasshouses (n=22) resulted in two samples with detectable (>0.1 ug/l) levels of tetrachlorvinphos, 0.3 ug/l and 0.2 ug/l(2). [REF-72]

12-4 FOOD SURVEY VALUES: 

  . No significant residues of tetrachlorvinphos are found in milk or meat(1). In a 1992-1993 FDA statistically-based study, tetrachlorvinphos was not found in domestic (n=710) and imported (n=949) pears or domestic (n=1219) and imported (n=144) tomatoes at a 0.03 ppm level of quantitation(2). In a 10-year FDA study of ready-to-eat foods (230 food items, 17,050 samples), tetrachlorvinphos was only found in 1 sample of raw peaches at 0.0050 ppm(3). No tetrachlorvinphos (detection limit 2.0 ppm) was found on 6970 samples of produce surveyed between 1989 and 1991(4). Of 19,851 samples of domestic and imported food and feed surveyed by the FDA Los Angeles District Laboratory between 1981 and 1986, only two contained tetrachlorvinphos, one in the range 0.05-0.1 ppm and the other in the range 0.1-0.5 ppm(5). [REF-73]

  . Tetrachlorvinphos residues were found in FDA's Total Adult Diet Study (3744 samples) in FY83-86(1). The number of positive samples was not reported, indicating an incidence level of <2%(1). During FDA's regulatory monitoring of domestic and imported adult food eaten by infants and children between FY85 and FY91 (>10,000 surveillance samples), tetrachlorvinphos was only found in 2 of 2464 samples of domestic apples with a maximum residue 0.26 ppm; a trace was found in 1 of 351 samples of imported apple juice(2). Tetrachlorvinphos was not detected in any of the 27 market baskets of infant and adult foods eaten by infants and children during this time period(2). [REF-74]

12-5 PLANT CONCENTRATIONS: 

  . Tetrachlorvinphos readily degrades on plants under laboratory and field conditions(3). When tetrachlorvinphos was sprayed on peas, 62-94% was found in the upper parts of the plants and 5-24% on the bottom parts of the plants(1). Its initial half-life on apple foliage, cabbage, and rice was 1 day(2). Under conditions in the U.K., the initial half-lives were 2 days on cabbage and 7 days on potato foliage(3). On apple foliage and fruit, the major breakdown products are conjugates of 1-(2,4,5)-trichlorophenyl)ethan-1-ol with sugars, other than beta-D-glucose(2). [REF-75]

12-6 ANIMAL CONCENTRATIONS: 

  . No significant residues of tetrachlorvinphos are found in tissues of exposed animals(1). No residues of tetrachlorvinphos or 2,4,5-tetrachloroacetophenone, a metabolite, were detected in milk or tissue of a cow given dietary concns of 5 mg/kg of tetrachlorvinphos(2). The USDA reported in 1980 that tetrachlorvinphos was not present in 9 samples of liver and 1 sample of fat from food-producing animals(2). In chickens that were fed tetrachlorvinphos for 52 weeks, tetrachlorvinphos could not be detected (<0.02 ppm) in the eggs and were only infrequently found in the meat (maximum 0.07 ppm)(3). [REF-76]

12-7 MILK CONCENTRATIONS: 

  . No significant residues of tetrachlorvinphos are found in milk(1). [REF-77]

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

  . NIOSH (NOES Survey 1981-1983) has statistically estimated that 645 workers are potentially exposed to tetrachlorvinphos in the USA(1). However, the NOES excludes workers in agriculture where the greatest number of exposures are likely to occur(SRC). [REF-78]

  . Exposure to tetrachlorvinphos will be primarily occupational, especially by inhalation of aerosols and by dermal contact during application. Dermal contact with tetrachlorvinphos will also occur by touching treated plants and soil before the insecticide degrades. Residues of tetrachlorvinphos in food are uncommon. However, the general population may be exposed to some tetrachlorvinphos in food. (SRC) 

14***STANDARDS AND REGULATIONS ***

14-1 ALLOWABLE TOLERANCES: 

  . Tolerances are established for residues of the insecticide 2-chloro-1-(2,4,5-trichlorophenyl)vinyl dimethyl phosphate in or on raw agricultural commodities as follows: alfalfa and corn fodder and forage (incl field corn, sweet corn, and popcorn) at 110 ppm; apples, cherries, corn grain, fresh corn, including sweet corn (kernels plus cob with husk removed), cranberries, and pears at 10 ppm; tomatoes at 5 ppm; fat of cattle and hogs at 1.5 ppm; fat of poultry at 0.75 ppm; milk fat (reflecting neglible residues in whole milk) and in the fat of goats, horses, and sheep at 0.5 ppm; peaches at 0.1 ppm; and eggs at 0.1 ppm. [REF-79]

14-2 OTHER OCCUPATIONAL PERMISSIBLE LEVELS: 

  . In 1977, the USSR established ... that occupational exposure to tetrachlorvinphos not exceed 1 mg/cu m in workplace air. [REF-3, p.V30 199]

14-3 TRANSPORT METHODS AND REGULATIONS: 

  . 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)./ [QR] [REF-80]

  . 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. [QR] [REF-81, 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. [QR] [REF-82, p.3097-1,6193,6194,6195]

14-4 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. Tetrachlorvinphos 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: 0321; Pesticide type: insecticide; Registration Standard Date: 10/01/88; 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): Tetrachlorvinphos; Data Call-in (DCI) Date(s): 06/24/92; AI Status: OPP has completed a Reregistration Eligibility Decision (RED) document for the case/AI. [QR] [REF-83, p.153]

14-5 FDA REQUIREMENTS: 

  . The additive 2-chloro-1-(2,4,5-trichlorophenyl) vinyl dimethyl phosphate may be safely used in accordance with the following prescribed condition: (a) It is used as a feed additive in the feed of beef, dairy cattle, and horses at a rate of 0.00015 lb (0.07 g) and swine at a rate of 0.00011 lb (0.05 g) per 100 lb of body weight per day. (b) It is used for control of fecal flies in manure of treated cattle, horses, and swine. (c) To assure safe use of the additive, the label and labeling of pesticide formulation containing the feed additive shall conform to the label and labeling registered by the USEPA. [REF-84]

15*** MONITORING AND ANALYSIS METHODS ***

15-1 ANALYTIC LABORATORY METHODS:

  . ... BY IR SPECTROSCOPY OR GLC (DETAILS FROM SHELL INTERNATIONAL CHEMICAL CO). RESIDUES ... & ITS MAJOR METABOLITES IN PLANTS MAY BE DETERMINED BY GLC. [REF-11, p.504]

  . GARDONA WAS EXTRACTED FROM PLANT MATERIAL, CLEANED UP ON PHLORIZIN COLUMN OR BY FREEZING & DETERMINED BY GC. [REF-85]

  . A spectrophotometric method for the determination of Gardona was recommended. The method was based on the reaction of this insecticde with 2,2',5,5'-tetra-(4-nitrophenyl)-3,3'-(3,3'-dimethoxy-4,4'-biphenyl)- ditetrazoliumchloride (TNBT) in a basic medium. The Gardona content was determined in apples, peaches, pears, and grapes. Using TNBT the minimum recordable level of Gardona was 0.1 mg/kg. The method was characterized by precision (relative error 4.7%) and a good reproducibility (relative SD 4.4%) and was nearly equivalent to the gas chromatographic method. [REF-86]

  . Residues of some insecticides and fugicides /including tetrachlorvinphos/ ... were analyzed in different grapes (Monica, Nuragus, Nasco, and Bovale) in 1978 and 1979. Analyses were performed by HPLC in reversed-phase column (RP-18) under isocratic elution conditions which allowed a simultaneous quant detn of 8 chemically different pesticides. Extns from grapes were carried out with light petroleum ether or benzene, with mean recoveries ranging between 70 and 118%. Pesticicde residues were lower than legal limits admitted in Italy and in the European Economic Community on foodstuff. [REF-87]

15-2 CLINICAL LABORATORY METHODS:

  . HUMAN ADIPOSE TISSUE; GC/ELECTRON CAPTURE DETECTION; ANALYSIS OF PESTICIDE RESIDUES IN HUMAN SAMPLES. [REF-14, p.V30 200]

  . MATRIX: MILK; PROCEDURE: GC/PHOSPHORUS-SENSITIVE THERMIONIC EMISSION DETECTOR; LIMIT OF DETECTION: 0.03 MG/KG. MATRIX: ANIMAL ADIPOSE TISSUE; PROCEDURE: GC/ELECTRON CAPTURE DETECTION: WATTS, RR (ED); ANALYSIS OF PESTICIDE RESIDUES IN ENVIRONMENTAL SAMPLES. [REF-14, p.V30 200]

16*** MANUFACTURING AND USE INFORMATION ***

16-1 METHODS OF MANUFACTURING: 

  . REACTION OF 2,2,2',4',5'-PENTACHLOROACETOPHENONE WITH TRIMETHYL PHOSPHITE [REF-88, p.783]

  . Prepn of active Z-isomer: Philips, Ward, Ramsey, US Patents 3,102,842 & 3,553,279 (1963,1971 both to Shell) [REF-89, p.1389]

16-2 FORMULATIONS/PREPARATIONS: 

  . TECHNICAL GARDONA CONTAINS 98% CIS-ISOMER. ... TECHNICAL RABON NOT LESS THAN 94% BY WT AI ... WETTABLE POWDER--50% & 75% ACTIVE. EMULSIFIABLE CONCENTRATES--24% ACTIVE INGREDIENT. GRANULES--5% ACTIVE INGREDIENT. EXPTL FORMULATIONS: DUST CONCENTRATE--50% ACTIVE, SPECIAL ULV SUSPENSIONS. [REF-6, p.546]

  . Revap [REF-90, p.76]

  . Technical grade is typically 98% pure. [REF-5, p.964]

  . 24% active in emulsifiable concentrate, 50% and 75% active in water dispersible powder, 70% active in suspension concentrate, 5% active in granules [REF-14, p.V30 199]

  . Wettable powder, emulsifiable concentrate, dustable powder, suspension concentrate [REF-5, p.964]

  . Mixture with fenbucarb. [REF-5, p.964]

  . Oral larvacide, granular [REF-4, p.C 353]

16-3 MANUFACTURERS: 

  . E I du Pont de Nemours & Co, Inc, Hq, 1007 Market St, Wilmington, DE 19898, (302) 774-1000; Agricultural Products; Production site: Axis, AL 36505 (Mobile Plant) [REF-91]

16-4 OTHER MANUFACTURING INFORMATION: 

  . BECAUSE OF RAPID BREAKDOWN, IS NOT EFFECTIVE AGAINST SOIL INSECTS. [REF-11, p.504]

16-5 MAJOR USES: 

  . INSECTICIDE, MITICIDE [REF-89, p.1389]

  . Insecticide for crop control [REF-6, p.546]

  . The additive 2-chloro-1-(2,4,5-trichlorophenyl) vinyl dimethylphosphate may be safely used in accordance with the following prescribed conditions: (a) ... used as a feed additive in feed of beef, dairy cattle, and horses at 0.00015 lb (0.07 g) and swine at 0.00011 lb (0.05 g)/100 lb/ of bw/day; (b) ... used for control of fecal flies on manure of treated cattle, horses, and swine. (c) to assure safe use of the additive, the label and labeling of pesticide formulation containing the feed additive shall conform to the label and labeling registered by the US EPA. [REF-92]

  . ... RECOMMENDED FOR PROTECTION AGAINST STORED ... /PRODUCT/ PESTS (EG FLOUR BEETLES, WEEVILS, GRAIN MOTHS), FABRIC PESTS & FORESTRY PESTS. FOR CROP CONTROL, EFFECTIVE AGAINST CODLING MOTH, PEACH TWIG BORER, MEDITERRANEAN FRUIT FLY, CABBAGE WORMS, DIAMOND-BACK MOTH, COLORADO BEETLE & RICE PESTS. [REF-6, p.546]

  . ... SELECTIVE INSECTICIDE CONTROLLING: LEPIDOPTEROUS & DIPTEROUS PESTS OF FRUIT; LEPIDOPTEROUS PESTS OF RICE, & OF COTTON & MAIZE; LEPIDOPTEROUS PESTS OF VEGETABLES & OF TOBACCO. WITH CERTAIN EXCEPTIONS, IT DOES NOT EXHIBIT HIGH ACTIVITY AGAINST HEMIPTEROUS INSECTS & OTHER SUCKING PESTS. IT IS USED AGAINST FLIES IN DAIRIES & LIVESTOCK BARNS & AGAINST PESTS OF STORED PRODUCTS. IT IS ALSO USED FOR PASTURE & FORESTRY. [REF-11, p.504]

  . A selective insecticide controlling: Lepidoptera and Diptera in fruit, Lepdidoptera in cotton, maize, rice, tobacco and vegetables. It is used against Muscidae in dairies and in livestock barns, against certain ectoparasites on poultry and against pests of stored products. Also used against insects that damage forests and pastures. [REF-5, p.964]

  . Contact and stomach poison for houseflies, chicken mites on livestock and their premises; larvacide for animal feed. [REF-4, p.C 353]

  . MEDICATION (VET) [QR]

16-6 CONSUMPTION PATTERNS:

    Essentially all US usage in 1978 went for controlling insects on livestock and poultry. [REF-14, p.V30 199]

16-7 U.S. PRODUCTION:

    [SRI] (1975) 4.54X10+7 G (CONSUMPTION) 

    [SRI] (1978) 4.54X10+7 G (CONSUMPTION) 

    Total US usage in 1978 estimated to be 45,000 kg. [REF-14, p.V30 199]

17*** CHEMICAL AND PHYSICAL PROPERTIES ***

17-1 MOLECULAR WEIGHT             : 365.95 [REF-89, p.1389]

17-2 MELTING POINT                : 97-98 DEG C [REF-89, p.1389]

17-3 VAPOR PRESSURE               : 0.0056 mPa (4.2X10-8 mm Hg) @ 20 deg C [REF-5, p.964]

17-4 OCTANOL/WATER PARTITION COEFFICIENT:

  log Kow = 3.53 [REF-93]

17-5 SOLUBILITIES: 

  . In water 11 mg/l @ 20 deg C [REF-5, p.964]

  . In acetone <200 g/kg, chloroform, dichloromethane 400 g/kg, xylene <150 g/kg, all at 20 deg C [REF-5, p.964]

  . Limited solubility in most aromatic hydrocarbons. [REF-4, p.C 353]

  . SOLUBILITY IS LOW IN HYDROCARBON SOLVENTS; TECHNICAL RABON NOT LESS THAN 94% BY WT ACTIVE INGREDIENT. /TECHNICAL PRODUCT/ [REF-6, p.546]

17-6 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . Stable <100 deg C; slowly hydrolyzed (50 deg C) disappearance half-life 54 days (pH 3), 44 days (pH 7), 80 hr (pH 10.5) [REF-5, p.964]

  . Melting point = 94-97 deg C [REF-4, p.C 353]
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