                                        1***SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : FENSULFOTHION
1-2 CAS REGISTRY NUMBER          : 115-90-2
1-3 SYNONYMS:

    Dasanit ; O,O-DIAETHYL-O-4-METHYLSULFINYL-PHENYL-MONOTHIOPHOSPHAT (GERMAN) [QR]; O,O-DIETHYL O-(P-(METHYLSULFINYL)PHENYL) PHOSPHOROTHIOATE [QR]; O,O-DIETHYL O-(4-(METHYLSULFINYL)PHENYL) PHOSPHOROTHIOATE [QR]; DIETHYL P-METHYLSULFINYLPHENYL THIOPHOSPHATE [QR] [REF-1, p.291]; p,O-diethyl O-p-(methylsulfinyl)phenyl thiophosphate [QR] [REF-2, p.85/8403]; PHENOL, P-(METHYLSULFINYL)-, O-ESTER WITH O,O-DIETHYL PHOSPHOROTHIOATE [QR]; PHOSPHOROTHIOIC ACID, O,O-DIETHYL O-(P-(METHYLSULFINYL)PHENYL) ESTER ; PHOSPHOROTHIOIC ACID, O,O-DIETHYL O-(4-(METHYLSULFINYL)PHENYL) ESTER [QR]

1-4 MOLECULAR FORMULA            : C11-H17-O4-P-S2 

1-5 SHIPPING NUMBER/NAME:

    UN 2783; Organophosphorus pesticides, solid, toxic
    UN 2784; Organophosphorus pesticides, liquid, toxic, flammable, flash point less than 23 deg C
    UN 3017; Organophosphorus pesticides, liquid, toxic, flammable, flash point 23 deg C or more
    UN 3018; Organophosphorus pesticides, liquid, toxic
    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
2*** DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    BROWN LIQUID [QR] [REF-1, p.291]

    YELLOW OIL [QR] [REF-3, p.267]

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-4, 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-4, p.G-131]

  . Public safety: Call Emergency Response Telephone Number. ... 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/ [REF-4, 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-4, p.G-131]

  . Evacuation: 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/ [REF-4, 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-4, 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-4, 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-4, p.G-131]

4***FIRE AND REACTIVITY***
4-1 NFPA HAZARD CLASSIFICATION: 

  . Health 4, 4 = A few whiffs of the gas or vapor could cause death; The penetration the fire fighters' normal full protective clothing which is designed for resistance to heat by the gas, vapor or liquid could be fatal. For most chemicals having a Health 4 rating, the normal full protective clothing available to the average fire department will not provide adequate protection against skin contact with these materials. Only special protective clothing designed to protect against the specific hazard should be worn. /Parathion/ [QR] [REF-5, p.49-228]

  . Flammability 1, 1 = Materials that must be preheated before ignition can occur. Water may cause the frothing of liquids with this flammability rating number if it gets below the surface of the liquid and turns to steam. However, water spray gently applied to the surface will cause a frothing which will extinguish the fire. Most combustible solids have a flammability rating of 1. /Parathion/ [QR] [REF-5, p.49-228]

  . Reactivity 2, 2 = Materials which themselves are normally unstable and readily undergo violent chemical change but do not detonate. Includes materials which can undergo chemical change with rapid releases of energy at normal temperatures and pressures or which can undergo violent chemical change at elevated temperatures and pressures. Also includes those materials which may react violently with water or which may form potentially explosive mixtures with water. In advanced or massive fires, fire fighting should be done from a protected location. /Parathion/ [QR] [REF-5, p.49-228]

4-2 FIRE FIGHTING PROCEDURES: 

  . If material on fire or involved in fire: Do not extinguish fire unless flow can be stopped or safely confined. Use water in flooding quantities as fog. 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-6, p.806]

  . 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-6, p.807]

4-3 REACTIVITIES AND INCOMPATIBILITIES: 

  . Alkalis [QR] [REF-7, p.142]

4-4 DECOMPOSITION: 

  . WHEN HEATED TO DECOMPOSITION, IT EMITS VERY TOXIC FUMES. [REF-8, p.1638]

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

  . When using the granulated product, wear protective gloves, goggles, & a face mask. In other respects, precautions are as for other cholinesterase-inhibiting organophosphates ... [QR] [REF-9, p.A202/OCt 83]

  . Respiratory protection for parathion is as follows: Particulate or vapor concentration of 1 mg/cu m or less: Any chemical cartridge respirator with an organic vapor cartridge(s), dust, fume, and mist filter(s), including pesticide respirators which meet the requirements of this class or any supplied-air respirator or any self-contained breathing apparatus; 5 mg/cu m or less: A chemical cartridge respirator with a full facepiece, organic vapor cartridge(s), dust, fume, and mist filter(s), including pesticide respirators which meet the requirements of this class or a gas mask with a chin-style or a front- or back-mounted organic vapor canister, dust, fume, and mist filter, including pesticide respirators which meet the requirements of this class or any supplied-air respirator with a full facepiece, helmet, or hood or any self-contained breathing apparatus with a full facepiece; 20 mg/cu m or less: A powered air-purifying respirator with an organic vapor cartridge and high efficiency particulate filter, including pesticide respirators which meet the requirements of this class or a type C supplied-air respirator operated in pressure-demand or other positive pressure or continuous-flow mode; Greater than 20 mg/cu m or entry and escape from unknown concentrations: Self-contained breathing apparatus with a full facepiece operated in pressure-demand or other positive pressure mode or a combination respirator which includes a type C supplied-air respirator with a full facepiece operated in pressure-demand or other positive pressure or continuous-flow mode and an auxillary self-contained breathing apparatus operated in pressure-demand or other positive pressure mode; Escape: Any gas mask providing protection against organic vapors and particulates or any escape self-contained breathing apparatus. /Parathion/ [QR] [REF-10, p.5]

  . Wear appropriate personal protective clothing to prevent skin contact. [QR] [REF-7, p.143]

  . Wear appropriate eye protection to prevent eye contact. [QR] [REF-7, p.143]

  . Eyewash fountains should be provided in areas where there is any possibility that workers could be exposed to the substance; this is irrespective of the recommendation involving the wearing of eye protection. [QR] [REF-7, p.143]

  . Facilities for quickly drenching the body should be provided within the immediate work area for emergency use where there is a possibility of exposure. [Note: It is intended that these facilities provide a sufficient quantity or flow of water to quickly remove the substance from any body areas likely to be exposed. The actual determination of what constitutes an adequate quick drench facility depends on the specific circumstances. In certain instances, a deluge shower should be readily available, whereas in others, the availability of water from a sink or hose could be considered adequate.] [QR] [REF-7, p.143]

  . 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-11, p.1645]

5-2 OTHER PREVENTATIVE MEASURES:
  . Good industrial hygiene practices recommend that all engineering controls be used to reduce environmental concentrations to the permissible exposure level. However, there are some exceptions where respirators may be used to control exposure. Respirators may be used when engineering and work practice controls are not technically feasible, when such controls are in the process of being installed, or when they fail and need to be supplemented. ... A complete respiratory protection program should be instituted which includes regular training, maintenance, inspection, cleaning, and evaluation. /Parathion/ [QR] [REF-10, p.3]

  . If an employees' clothing has had any possibility of being contaminated with parathion, employees should change into uncontaminated clothing before leaving the work premises. /Parathion/ [QR] [REF-10, p.3]

  . Skin that becomes contaminated with parathion should be immediately washed or showered with soap or mild detergent and water to remove the parathion. /Parathion/ [QR] [REF-10, p.3]

  . Where there is any possibility of exposure of an employee's body to parathion, facilities for quick drenching of the body should be provided within the immediate work area for emergency use. /Parathion/ [QR] [REF-10, p.3]

  . Non-impervious clothing which becomes contaminated with parathion should be placed in closed containers for storage until it can be discarded or until provision is made for the removal of parathion from the clothing. If the clothing is to be laundered or otherwise cleaned to remove the parathion, the person performing the operation should be informed of parathion's hazardous properties. /Parathion/ [QR] [REF-10, p.3]

  . Employees who handle parathion should wash their hands thoroughly with soap or mild detergent and water before eating, smoking, or using toilet facilities. /Parathion/ [QR] [REF-10, p.3]

  . Eating and smoking should not be permitted where parathion is handled, processed, or stored. /Parathion/ [QR] [REF-10, p.3]

  . ... Provide eyewash fountains in areas where parathion is used. ... [QR] [REF-10, p.3]

  . The worker should immediately wash the skin when it becomes contaminated. [QR] [REF-7, p.143]

  . Work clothing that becomes wet or significantly contaminated should be removed and replaced. [QR] [REF-7, p.143]

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

  . 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-11, 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-11, 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-11, p.1645]

  . 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. Build dikes to contain flow as necessary. Use water spray to knock-down vapors. /Organophosphorus pesticides, liquid, NOS/ [REF-6, p.806]

  . 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-6, p.806]

  . 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-6, p.807]

  . 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-6, p.807]

  . Parathion and possibly other organophosphate insecticide residues may persist in clothing, despite repeated laundering. /Organophosphates and related compounds/ [REF-12, p.260]

  . Contact lenses should not be worn when working with this chemical. [QR] [REF-7, p.143]

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

  . SUBJECT TO HYDROLYSIS IN ALKALI [REF-13, p.507]

  . More resistant to acids than to bases. [QR] [REF-9, p.A202/OCT 83]

6-2 STORAGE CONDITIONS: 

  . ... MUST BE STORED IN SEALED ORIGINAL CONTAINERS, IN WELL-VENTILATED, FRESH, & DRY STOREHOUSES OR IN SHADED & POSSIBLY WELL-VENTILATED PLACES. IT IS RECOMMENDED THAT THE PRODUCT'S TEMP ... NOT EXCEED 25-30 DEG C, AND /THAT IT BE KEPT/ ... 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. [QR] [REF-14, p.C-191]

  . 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-11, p.1645]

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. 

  . Hydrolysis & landfill: Fensulfothion should be treated by alkali, mixed with a portion of soil rich in organic matter and buried. Recommendable method: Incineration. Peer-review: For large amt incineration in a unit with effluent gas scrubbing is recommendable. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [QR] [REF-15, p.251]

  . Hydrolysis: Alkaline hydrolysis leads to complete degradation. Alkaline salts of dimethylphosphate and p-(methylsulfamoyl) phenol are non-toxic. Empty containers should be thoroughly drained and then treated with a caustic rinse. Since aqueous solubility is low, caustic in 50% ethanol is suggested. [QR] [REF-15, p.251]

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

7-1 NON-HUMAN TOXICITY VALUES:

    LD50 Rat male oral 4 mg/kg [REF-16, p.644]

    LD50 Rat oral female 1.8 mg/kg [REF-16, p.644]

    LC50 Rat male 29.5 mg/cu m/4 hr [REF-16, p.644]

7-2 HUMAN TOXICITY EXCERPTS:

    An entire family of 5 persons was poisoned following household application of a formulation made from emulsifiable concentrate. It was estimated that about 12,000 mg of the active ingredient was applied to 10 sq m in 2 rooms. After the family had slept in the home for only 1 night, the 38 yr old mother & her 5 yr old daughter suffered nausea, vomiting, & disorientation. ... the exposure was continued. After 3 days, the 2 females experienced diarrhea & abdominal pain, & the daughter died on the 6th day with diagnosis of general debility & acute heart failure. Two sons ... were hospitalized with typical cholinergic symptoms, & their serum cholinesterase was depressed. [REF-17, p.403]

    SYMPTOMATOLOGY: 1. NAUSEA ... VOMITING, ABDOMINAL CRAMPS, DIARRHEA, EXCESSIVE SALIVATION ... 2. HEADACHE, GIDDINESS, VERTIGO, & WEAKNESS. 3. RHINORRHEA & SENSATION OF TIGHTNESS IN CHEST ARE COMMON IN INHALATION EXPOSURE. 4. BLURRING OR DIMNESS OF VISION, MIOSIS ... TEARING, CILIARY MUSCLE SPASM, LOSS OF ACCOMMODATION & OCULAR PAIN ... MYDRIASIS ... SOMETIMES SEEN ... PROBABLY DUE TO SYMPATHO-ADRENAL DISCHARGE. 5. LOSS OF MUSCLE COORDINATION, SLURRING OF SPEECH, FASCICULATIONS & TWITCHING OF MUSCLES (PARTICULARLY OF TONGUE & EYELIDS), & GENERALIZED PROFOUND WEAKNESS. 6. MENTAL CONFUSION, DISORIENTATION & DROWSINESS. /PARATHION/ [QR] [REF-18, p.III-340]

    SYMPTOMATOLOGY: 7. DIFFICULTY IN BREATHING, EXCESSIVE SECRETION OF SALIVA & OF RESP TRACT MUCUS, ORONASAL FROTHING, CYANOSIS, PULMONARY RALES & RHONCHI & HYPERTENSION (PRESUMABLY DUE TO ASPHYXIA). 8. RANDOM JERKY MOVEMENTS, INCONTINENCE, CONVULSIONS, & COMA. 9. DEATH PRIMARILY DUE TO RESP ARREST ARISING FROM FAILURE OF RESP CENTER, PARALYSIS OF RESP MUSCLES, INTENSE BRONCHOCONSTRICTION OR ALL THREE. /PARATHION/ [REF-18, p.III-340]

    ... EXPT USING 5% GRANULAR FORMULATION APPLIED AIRTIGHT FOR 2 HR TWICE EACH DAY TO FOREARM OF 3 PERSONS FOR 5 CONSECUTIVE DAYS PRODUCED SKIN IRRITATION ... [REF-16, p.644]

    A 65-yr-old male accidentally ingested fensulfothion. One g of pralidoxime was administered as the initial dose. The patient regained consciousness on the second hospital day. Discontinuation of /pralidoxime/ on 4 occasions led to a worsening of the patient's condition, and an eventual therapy with a total of 182.5 g /pralidoxime/ over 47 days was administered. The patient was discharged 69 days after admission with some neurological impairment exhibited by confusion and vagueness. [REF-19]

    Highly toxic. [QR] [REF-20, p.452]

    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-11, p.1639]

    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-21, 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-22, 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-23, p.679]

    Three clinical syndromes of organophosphate toxicity have been described: immediate, intermediate (1 to 4 days), and delayed (8 to 14 days) after exposure. /Organophosphates and related compounds/ [REF-12, p.260]

    Immediate or delayed ascending paralysis (dying back axonopathy) starting in the lower extremities may occur. This may be confused with Guillain-Barre syndrome. /Organophosphates and related compounds/ [REF-12, p.260]

    The usual symptoms include headache, giddiness, nervousness, blurred vision, weakness, nausea, cramps, diarrhea, and discomfort in the chest. Signs include sweating, miosis, tearing, salivation and other excessive respiratory tract secretion, vomiting, cyanosis, papilledema, uncontrollable muscle twitches followed by muscular weakness, convulsions, coma, loss of reflexes, and loss of sphincter control. The last four signs are seen only in severe cases but do not preclude a favorable outcome if treatment is prompt and energetic. Cardiac arrhythmias, various degrees of heart block, and cardiac arrest may occur ... /Organic phosphorus pesticides/ [REF-24, p.938]

    Acute emphysema, pulmonary edema, pink froth in the trachea and bronchi, and considerable congestion of the organs are found at autopsy. Slight microscopic changes may occur in the liver and kidneys ... Petechial hemorrhages in the organs may be present, especially if convulsions occurred during life. The findings are not diagnostic. In a few cases in which death occurred unexpectedly after several days of survival, multiple pericapillary and periprecapillary hemorrhages were noted in the myocardium and medulla oblongata ... . /Organic phosphorous pesticides/ [REF-24, p.950]

    ... EXPT USING 5% GRANULAR FORMULATION APPLIED AIRTIGHT FOR 2 HR TWICE EACH DAY TO FOREARM OF 3 PERSONS FOR 5 CONSECUTIVE DAYS, PRODUCED SKIN IRRITATION ... [REF-16, p.644]

    Human fetal brains were obtained after medical termination of pregnancy at 8-10 wk from informed patients. A definite regionalization of AChE was found in the brain of the fetus, with cerebellum recording the highest and cerebral hemisphere the lowest activity. Optimum conditions for the cerebellar AChE activity were determined with respect to molarity of the buffer, pH, temperature, and concentrations of substrate (acetylthiocholine iodide), activators (NaCl, MgCl2), and thiol indicator (dithiobisnitrobenzoic acid). In vitro inhibition of cerebellar AChE with two commercial pesticides, Metacid-50 (O,O-dimethyl p-nitrophenyl phosphorothioate) and carbaryl (N-methyl naphthyl-1-carbamate), were compared with pure anticholinesterase agents, diisopropylfluorophosphate (DFP) and physostigmine (eserine). In general, organophosphates are more neurotoxic than carbamate compounds, as evidenced by higher degree of AChE inhibition by diisopropylfluorophosphate and Metacid-50 as compared to eserine and carbaryl. Assays were also done with psychotropic drugs by employing the procedure of in vitro AChE inhibition kinetics, and it was found that psychotropic drugs are less potent than organophosphate and carbamate compounds. Results indicate that pure and commercial organophosphates and carbamates and psychotropic drugs are all able to significantly alter the AChE activity. Thus exposure of the mother to these environmental toxicants may adversely affect the fetal neural functions. [REF-25]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    IN 1.34-YR FEEDING TRIALS, RATS RECEIVING /FENSULFOTHION/ 1 MG/KG DIET SHOWED NO EFFECT. [QR] [REF-3, p.267]

    SIGNS OF INTOXICATION /IN ANIMALS (GROUSE, QUAIL & PHEASANTS & DUCKS) FROM ACUTE ORAL ADMIN OF FENSULFOTHION/: REGURGITATION, ATAXIA, WINGS CROSSED HIGH OVER BACK, WING & TAIL TREMORS, MASSETER TENSENESS, DYSPNEA, AND OPISTHOTONOS. SIGNS APPEARED AS SOON AS 20 MIN AFTER TREATMENT, & MORTALITIES TOOK PLACE /BETWEEN/ 34 MIN TO 3 HR. SURVIVORS APPEARED NORMAL THE DAY AFTER TREATMENT. THE 30-DAY EMLD /EMPIRICAL MINIMUM LETHAL DOSE/ FOR 5-6 MO OLD MALLARDS OF BOTH SEXES ... IS 0.200 MG/KG/DAY. THE RESULTING CUMULATIVE TOXICITY INDEX IS 0.749/0.200 = 3.7, INDICATING LITTLE CUMULATIVE TOXIC ACTION IN MALLARDS. [QR] [REF-26, p.43]

    SPECIES DIFFERENCES TO THE TOXIC EFFECT OF FENSULFOTHION ARE NOT AS NOTEWORTHY AS SEX DIFFERENCES WHERE FEMALES WERE FOUND TO BE MORE SUSCEPTIBLE TO TOXIC EFFECTS. SYMPTOMS ... ARE DUE TO ITS CHOLINESTERASE INHIBITING PROPERTIES. [REF-16, p.644]

    ORAL ADMIN OF FENSULFOTHION TO PREGNANT RABBITS CAUSED NO EMBRYOTOXIC EFFECTS & DID NOT RESULT IN ANY MALFORMATION. DOMINANT LETHAL MUTATIONS WERE NOT PRODUCED IN ACUTE TESTS ON MICE. [REF-16, p.644]

    In a standard 3-generation study, some female mice on a dietary level of 5 ppm died before mating but there was no effect on the reproduction, gestation, or lactation indices of the survivors, except a slight reduction in lactation index of F3b pups. [QR] [REF-17, p.402]

    DASANIT CAUSED DEATH OF CANADIAN GEESE WHEN USED ON GOLF COURSE GREENS. [REF-27]

    FOURTEEN PESTICIDES WERE EVALUATED FOR MUTAGENICITY IN 5 MICROBIAL ASSAY SYSTEMS: HISTIDINE REVERSE MUTATION SYSTEM IN 5 STRAINS OF SALMONELLA TYPHIMURIUM (TA1535, TA1537, TA1538, TA98, & TA100), THE TRYPTOPHAN MUTATION SYSTEM IN E COLI WP2, & MITOTIC RECOMBINATION ASSAY IN SACCHAROMYCES CEREVISIAE D3, & RELATIVE TOXICITY ASSAYS IN E COLI & BACILLUS SUBTILIS. FENSULFOTHION WAS NOT MUTAGENIC. [REF-28]

    Repeated doses at the rate of 3, 3, & 1 mg/kg/day were fatal to yearling ewes in 2, 4, & 7 days, respectively; only a small proportion survived a dosage of 0.5 mg/kg/day for 20 days. [QR] [REF-17, p.402]

    ... STUDIES ... INDICATED THAT WITHHOLDING SHEEP FROM GRAZING ON /FENSULFOTHION/ TREATED PASTURE FOR PERIOD OF 1 MONTH WOULD BE SUFFICIENT TO AVOID TOXICITY TO SHEEP & RESIDUES IN DERIVED FOODSTUFFS. [QR] [REF-29, p.201]

    Rats were killed within a wk /after treatment with fensulfothion/ IP dosage of 0.75 mg/kg/day. Most survived 0.5 mg/kg/day for 60 days, but their growth was reduced. In a 17-mo study, the mortality of male rats was increased significantly at dietary levels of 5 & 20 ppm, & the growth of both males & females was slightly impaired at 20 ppm. ... Cholinesterase of brain, red cells, & plasma was detectably inhibited at dietary level of 1 ppm (about 0.053 mg/kg/day) in females. [QR] [REF-17, p.402]

    ... Fensulfothion ... caused no increase of SCE frequencies at the doses tested. [QR] [REF-30]

    ... Single granules of Dasanit ... caused mortality in both house sparrows and red-winged blackbirds. ... LD50's estd from the granular products were not significantly different from those detd with tech material. [REF-31]

    The effect of Fensulfothion on mitotic cells of root meristems of A cepa was investigated at a range of concentrations (50-1000 ppm), length of treatments (1-6 hr), and after a 24 hr recovery. The experiment was designed to study the cytological effects with an emphasis mainly on 2 aspects of mitosis, spindle function and cytokinesis. The threshold concentration for cytotoxicity was 1000 ppm. There was a concentration and time dependent mitodepression. The disturbance in spindle function was revealed by arrested metaphases, anaphases with multipolar spindle and lagging chromosome, and macro- and micronucleated cells. [REF-32]

    The 96 hr median lethal concn value of fensulfothion (II) to the freshwater fish M cavasius was 16.5 ppm /and/ induced severe morphoanatomical deformities and behavioral changes in the exposed fish. ... Exposure to II resulted in lateral bending of the body. /Fensulfothion/ at higher concn affected the O uptake of M cavasius with a progressive redn of the O consumption with increasing concn of the pesticide. [REF-33]

    Oral doses of the organophosphorus pesticide fensulfothion (I) ... were administered to mallard ducklings (Anas platyrhynchos), and brain and plasma cholinesterase (ChE) activities were detd for ltoreq 17 day after dosing. In vivo recovery of brain ChE activity to within 2 std deviations of the mean activity of undosed birds occurred within 8 day, after being depressed an avg of 25-58% at 24 hr after dosing. In vivo recovery of plasma ChE appeared as fast as or faster than that of brain, but the pattern of recovery was more erratic and therefore comparison with brain ChE recovery was not attempted. ... Some ducklings died as a result of organophosphate dosing. In an expt in which ducklings within each treatment group received the same dose (mg/kg), the brain ChE activity in birds that died was less than that in birds that survived. [REF-34]

    The acute toxicities of 13 granular anticholinesterase insecticides were compared with their tech grade active ingredients by administering single oral doses of chem to adult Northern bobwhites (Colinus virginianus) and evaluating resultant LD50 values and dose-response curves. ... Dasanit (I) ... granular formulation and its tech grade active ingredient were of equiv toxicity, or the granular was significantly less toxic. ... Ingestion of fewer than 5 granules could be lethal to sparrow-sized birds for I. [QR] [REF-35]

    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-36, 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-37, 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-37, p.986]

    Some anticholinesterase organic phosphorous compounds interfere with temperature control and make the body temperature of rats and mice abnormally dependent on the environmental temperature ... No such effect was observed in guinea pigs or rabbits. The effect in rats .. and in mice ... was partially prevented by atropine, suggesting that it is related to cholinesterase inhibition. /Organic phosphorous pesticides/ [REF-24, p.929]

    The cause of death in poisoning by organic phosphorous compounds is usually respiratory failure and consequent anoxia but may be cardiovascular in origin. Four factors (excessive secretion of the respiratory tract, bronchoconstriction, weakness of the muscles of respiration, and failure of the respiratory center) may contribute to respiratory failure. ... In a few instances, death has followed profound brain damage that occurred, usually early in the course of poisoning, as a result of severe anoxia ... . /Organic phosphorous pesticides/ [REF-24, p.930]

    Some organic phosphorous compounds produce an immediate /CNS depressant/ effect, ranging from incoordination to deep anesthesia following iv injection. At the same time respiration may be affected. A large dosage is required for all compounds for which the effect has been demonstrate and, by necessity, all of them are of low toxicity. /Organic phosphorous pesticides/ [REF-24, p.971]

    Although some anticholinergic compounds are teratogenic, most are not. /Organic phosphorous pesticides/ [REF-24, p.971]

    24 (3): 205-18 (1989)] Four organophosphorus insecticides and the active metabolites of two phosphorothionate insecticides were tested for their toxic and teratogenic effects on embryos of Xenopus laevis. All compounds caused dose-dependent developmental defects, such as abnormal pigmentation, abnormal gut development, notochordal defects and reduced growth. Malathion, malaoxon, parathion, and paraoxon produced severe defects, while monocrotophos and dicrotophos produced considerably milder defects. All compounds reduced NAD+ levels to a similar extent, regardless of the severity of the defects induced. Thus some commonly used organophosphorus insecticides and their metabolites are teratogenic to Xenopus embryos, but reduced NAD+ level does not appear to be important in causing the developmental defects. [REF-38]

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-22, p.1079]

    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-39]

    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-40]

    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-40]

    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-41]

    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-42]

    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-43]

    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-44]

    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-45]

    For immediate first aid: ensure that adequate decontamination has been carried out. If victim is not breathing, start artificial respiration, preferably with a demand-valve resuscitator, bag-valve-mask device, or pocket mask as trained. Perform CPR if necessary. Immediately flush contaminated eyes with gently flowing water. Do not induce vomiting. If vomiting occurs, lean patient forward or place on left side (head-down position, if possible) to maintain an open airway and prevent aspiration. Keep victim quiet and maintain normal body temperature. Obtain medical attention. /Organophosphates and related compounds/ [REF-12, p.258]

    For basic treatment: Establish a patent airway. Suction if necessary. Aggressive airway control may be needed. Watch for signs of respiratory insufficiency and assist ventilations if necessary. Administer oxygen by nonrebreather mask at 10 to 15 L/min. Monitor for pulmonary edema and treat if necessary ... Monitor for shock and treat if necessary ... Anticipate seizures and treat if necessary ... For eye contamination, flush eyes immediately with water. Irrigate each eye continuously with normal saline during transport ... Do not use emetics. For ingestion, rinse mouth and administer ... water for dilution if the patient can swallow, has a strong gag reflex, and does not drool. Administer activated charcoal ... /Organophosphates and related compounds/ [REF-12, p.259]

    Preservative-free atropine should be used to avoid toxicity from preservative agents. Mydriasis may occur early in the administration of atropine; however the endpoint for atropine administration is the drying of pulmonary secretions. /Organophosphates and related compounds/ [REF-12, p.260]

    Never give morphine, theophylline, and theophylline ethylenediamine ... Large amounts of iv fluids generally are contraindicated because of the threat of pulmonary edema. /Organic phosphorous pesticides/ [REF-24, p.952]

    Succinylcholine, other cholinergic agents, and aminophylline are contraindicated. /Organophosphates and related compounds/ [REF-12, p.260]

8-2 MEDICAL SURVEILLANCE:

    The following medical procedures should be made available to each employee who is exposed to parathion at potentially hazardous levels: Initial medical examination which includes a complete history and physical examination. The purpose is to detect pre-existing conditions that might place the exposed employee at increased risk, and to establish a baseline for future health monitoring. ... Examination of the respiratory system, nervous system, cardiovascular system, eyes, and attention to cholinesterase levels in the blood should be stressed. The skin should be examined for evidence of chronic skin disorders. Cholinesterase determination: Parathion causes depressed levels of activity of cholinesterase in the serum and erythrocytes. The cholinesterase activity in the serum and erythrocytes should be determined by using medically acceptable biochemical tests prior to any new period of exposure. The aforementioned medical examinations should be repeated on an annual basis, with the exception of cholinesterase determination. This test should be performed at four week intervals, except for those individuals in areas which may involve intense exposure, for whom the test should be repeated weekly. If any employee works with parathion more than 12 hr per day, they should also be tested every three weeks. Employees should also be tested at any time over-exposure is suspected or signs or symptoms of toxicity appear. Any employee having a 30 to 40% decrease in cholinesterase should be removed from exposure and placed under medical observation. /Parathion/ [QR] [REF-10, p.1]

    Serum or Plasma: The literature search did not reveal reports of monitoring tests for assessment of organophosphate pesticide absorption. Reference Ranges: Normal - not established; Exposed - not established; Toxic - not established. /Organophosphate pesticides/ [REF-46, p.1857]

    Urine: The assessment of organophosphate pesticide exposure can be accomplished through measurement of the following alkyl phosphate metabolites: dimethylphosphate, diethyl phosphate, dimethylthiophosphate, diethylthiophosphate, dimethyldithiophosphate, and diethyldithiophosphate. Detection of these metabolites is a useful screening test for exposure, since the degradation of most organophosphate pesticides produces only these six metabolites. Detection of dimethylphosphate and diethyl phosphate have been found to be directly attributable to pesticide exposure. Detection of dimethyldithiophosphate and diethyldithiophosphate is difficult since they are rapidly degraded and are less directly associated with pesticide exposure, while dimethylthiophosphate and diethylthiophosphate levels can be produced from other non-pesticide sources, limiting their usefulness as markers for pesticide absorption. The one limitation to measurement of urinary alkyl metabolites is that this test is only useful for assessing recent exposure, due to the short half-life of organophosphate pesticides. In addition, there are tests for specific urinary phenolic metabolites of certain organophosphate pesticides such as parathion (metabolite, p-nitrophenol). However, since each pesticide gives rise to a different phenol metabolite, it is probably not feasible to identify each urinary metabolite. Reference Ranges: Normal - not established; Exposed - not established; Toxic - not established. /Organophosphate pesticides/ [REF-46, p.1857]

    Determination of RBC and Serum (Plasma) Cholinesterase Levels: There are two forms of cholinesterase in the body: true cholinesterase, or acetylcholinesterase or red blood cell (RBC) cholinesterase, which is located in erythrocytes, neurons and neuromuscular junctions; and pseudocholinesterase, or serum cholinesterase, which is located primarily in serum, plasma, and the liver. The inhibition of RBC cholinesterase is theoretically a better indicator of biological effect than serum cholinesterase, since it is analogous to the enzyme that is found in nervous system tissues and any changes should be indicative of neurological toxicity. RBC cholinesterase is useful for assessing exposure as far back as several months, while serum cholinesterase is only useful for assessing exposure within the last month. Pseudocholinesterase is usually depressed before RBC cholinesterase, but is only representative of exposure to organophosphate pesticides and not a neurological effect. Many factors such as age, race, sex, disease state, and pregnancy have been demonstrated to affect both red blood cell and serum cholinesterase in the body. The acute cholinergic effects that are caused by exposure to organophosphate pesticides have been found to correlate with cholinesterase inhibition. Based on the guidelines established by the state of California, measurement of both RBC and serum cholinesterase levels is recommended, since certain organophosphate pesticides have been demonstrated to produce RBC or serum cholinesterase-specific effects. It is generally recommended that baseline levels be obtained prior to exposure, if possible, to better assess cholinesterase depression from pesticide exposure. BAT for Acetylcholinesterase inhibitors:(sampling time is end of exposure or end of shift, or for long-term exposures sampling times is after several shifts: both measured as acetylcholinesterase in erythrocytes): Reduction of activity to 70% of reference value. In addition, the ACGIH has established a BEI for exposure to organophosphate pesticides, based on measurement of red blood cell cholinesterase. However, in order to assess cholinesterase effects, it is necessary to have established a baseline level prior to exposure, for comparison purposes. BEI (sampling time is discretionary): 70% of individual's baseline. /Organophosphate pesticides/ [REF-46, p.1858]

    Urine Albumin: Albuminuria has been shown to be a specific marker of glomerular dysfunction. Tubular damage, however, can also result in increased levels of albumin in the urine. /Organophosphate Pesticides/ [REF-46, p.1859]

    Urinary Beta-2-Microglobulin and/or Retinal Binding Protein: Measurements for the presence of either of these low molecular weight proteins are useful in detection of early impairment of proximal tubular function. However, beta-2-microglobulin is unstable at urinary pH less than 6, and may degrade in the bladder prior to collection and subsequent neutralization of the urine sample. Measurement of retinal binding protein appears to be a better marker for early tubular dysfunction due to its stability in the urine subsequent to collection and analysis. However, retinal binding protein is produced in the liver and not a constitutive protein of the kidney, so that its presence in the kidney provides only indirect evidence of tubular damage. [REF-46, p.1859]

    Evaluation of Peripheral Neuropathy: Nerve conduction study; Electromyography; Quantitative sensory testing; Thermography. /Organophosphate pesticides/ [REF-46, p.1861]

    Evaluation of Central Nervous System Effects: Evaluation of CNS effects can be performed through neuropsychological assessment, which consists of a clinical interview and administration of standardized personality and neuropsychological tests. The areas that the neuropsychology test batteries focus on include the domains of memory and attention; visuoperceptual, visual scanning, visuospatial, and visual memory; and motor speed and reaction time. There is limited data on which components of the test batteries are best indicators of early CNS effects. /Organophosphate pesticides/ [REF-46, p.1862]

    Evaluation of Cranial Neuropathies: Evaluation of cranial nerve damage, as evidenced by symptoms such as loss of balance, visual function, smell, taste, or sensation on the face, can be accomplished through a physical examination focusing on tests such as: Smell assessment - standardized odor threshold and identification testing; Visual assessment -standard acuity tests, visual field tests, contrast sensitivity, and color vision measurements (vision assessment); Facial and Trigeminal Nerve assessment - blink reflex (pontogram); Vestibular assessment - pure tone audiometry for bone- and air-conducted sounds, threshold decay at 4 kHz, speech discrimination and speech reception thresholds, tympanograms and acoustic thresholds, electronystagmograms; Hearing assessment - audiometry testing. /Organophosphate pesticides/ [REF-46, p.1862]

    Workers handling & applying pesticides must undergo an annual medical examination at the beginning of each agricultural season. Contraindications /meaning further clinical evaluations/ 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 /be protected from exposure from/ pesticides. /Organophosphorus pesticides/ [REF-11, p.1646]

    ... 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-24, p.949]

9*** METABOLISM AND PHARMACOLOGY ***

9-1 POPULATIONS AT SPECIAL RISK: 

    Persons with a history of reduced pulmonary function, convulsive disorders, or recent exposure to anticholinesterase agents would be expected to be at an increased risk from exposure. /Parathion/ [QR] [REF-10, p.1]

    Young persons under 18 yr, expectant or nursing mothers, /alcoholics/, or persons for whom work with toxic chemicals is contraindicated on account of their state of health /are at elevated risk from the toxic effects of organophosphorus pesticides. Those individuals with/ 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) /are at elevated risk from exposure/. /Organophosphorus pesticides/ [REF-11, p.1646]

    Those individuals who are exposed to organophosphorus pesticides with pre-existing/ 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) /are at elevated risk from exposure/. 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-11, p.1646]

9-2 ABSORPTION, DISTRIBUTION, AND EXCRETION:
    Sheep given (32)P-fensulfothion orally absorbed it rapidly, as indicated by peak blood levels 1 to 2 hr after dosing. ... Only 54% of the dose was excreted by the sheep that died, & significant residues were found in its organs. The surviving sheep excreted 65% of its dose in 24 hr & 95% within 7 days. Almost all the excretion was urinary, with little in the feces. Only negligible concn of fensulfothion & its oxidation & hydrolysis products were found in the organs of the sheep killed after 7 days. [QR] [REF-17, p.402]

    NO RESIDUES OF FENSULFOTHION OR ITS OXIDATION PRODUCTS WERE FOUND IN FAT, MUSCLE, OR LIVER OF SHEEP AFTER ORAL ADMINISTRATION. ... COWS WERE GRAZED ON PASTURE TREATED WITH FENSULFOTHION. MILK FROM COWS ALLOWED TO GRAZE 28 DAYS LATER DID NOT CONTAIN DETECTABLE RESIDUES; BUT, IN BUTTERFAT OF COWS THAT GRAZED 14 DAYS AFTER TREATMENT, TRACES (0.02 PPM /FENSULFOOXON & FENSULFONE/) WERE DETECTABLE AFTER 3 DAYS OF GRAZING. [QR] [REF-29, p.201]

    ... GOOD ABSORPTION VIA LUNGS HAS BEEN DEMONSTRATED FOLLOWING INHALATION OF FENSULFOTHION AEROSOLS. [REF-16, p.644]

    Most organophosphate compounds are ... absorbed from skin, conjunctiva, gastrointestinal tract, & lung. /Organophosphate compounds/ [REF-47, p.1071]

    The rate of dermal absorption /of organophosphorus pesticides/ may be ... influenced by the solvent used. /Organophosphorus pesticides/ [REF-36, p.147]

    Many of the organophosphorus insecticides are excreted in the milk ... /Organophosphorus insecticides/ [REF-36, p.148]

    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-11, p.1638]

    Organic phosphorous insecticides are absorbed by the skin, as well as by the respiratory and GI tracts. Absorption by the skin tends to be slow, but, because the insecticides are difficult to remove, such absorption is frequently prolonged. Skin absorption is somewhat greater at higher temperatures and may be much greater in the presence of dermatitis. /Organic phosphorous pesticides/ [REF-24, p.937]

9-3 METABOLISM/METABOLITES:

    (32)P-LABELED DASANIT WAS APPLIED TO /ROOTS &/ STEMS OF YOUNG COTTON PLANTS ... IN THE CASE OF STEM APPLICATION, MORE THAN 80% OF THE RADIOACTIVITY WAS IN THE FORM OF THE PARENT CMPD. THE MAJOR METABOLITES WERE THE OXYGEN ANALOGUE & DASANIT SULFONE. AFTER 9 DAYS, SMALL AMT OF THE OXYGEN ANALOGUE SULFONE WAS ALSO DETECTED. ... METABOLISM STUDIES WITH COCKROACHES HAVE INDICATED PRESENCE OF THE ISOMERIDE & SULFONE OF DASANIT & THE S-ETHYL ISOMER OF THE SULFONE. [QR] [REF-49, p.126]

    In plants, oxidation products with the group combinations P=S & SO2, P=O & SO, & P=O & SO2 are found. [QR] [REF-9, p.A202/OCT83]

    COASTAL BERMUDA GRASS & FORAGE CORN WERE TREATED WITH FENSULFOTHION. AFTER 28 DAYS OF WEATHERING, TOTAL RESIDUES REMAINING ON THOSE PLANTS TREATED AT 2.O LB /PER/ ACRE WERE ABOUT 4 & 7 PPM (WET BASIS), RESPECTIVELY. IN ADDITION TO UNCHANGED FENSULFOTHION, THE SULFONE, THE SULFOXIDE, & THE SULFONE OF OXYGEN ANALOGUES WERE ... DETECTED. [QR] [REF-29, p.201]

    Washed cell suspensions of K pneumoniae reduced the organophosphorus pesticide fensulfothion to fensulfothion sulfide. Temperature and pH optima for this conversion plus sensitivity to SH-reacting agents strongly suggested enzyme involvement. The reaction was also quite sensitive to O2, only proceeding under conditions of low oxygen tension. Once formed, the fensulfothion sulfide was rapidly bound by living and heat-killed cells. [REF-50]

    Fensulfothion ... is used as a C source by microorganisms isolated from soils treated with the pesticide. Two isolates, P alcaligenes Cl and Alcaligenes sp strain NC3, used > 80% of the pesticide in 120 h in culture when supplemented as a C source. P alcaligenes Cl, which showed maximal growth on fensulfothion, degraded the compound to p-methylsulfinyl phenol and diethyl phosphorothioic acid. ... Utilization of the phosphoric acid ester and ethanol by an initial hydrolysis of the compound and subsequent utilization of the phosphoric acid ester. [REF-51]

9-4 MECHANISM OF ACTION:

    /FENSULFOTHION HAS/ ... CHOLINESTERASE INHIBITING PROPERTIES ... [REF-16, p.644]

    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-11, p.1638]

    ... 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-24, 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-24, p.943]

    Phosphorylated enzymes, like acetylated acetylcholinesterase, are esters and may be hydrolyzed by nucleophilic agents, including water. The rate at which phosphorylated enzymes are reactivated by water is extremely low, compared to the rate for acetylcholinesterase combined with acetate. When inhibition is by isopropyl phosphate, the rate is essentially zero. /Organic phosphorous pesticides/ [REF-24, p.932]

9-5 INTERACTIONS:

    When given in half LD50 doses, fensulfothion showed only additive effects with malathion & 16 other anticholinesterase pesticides. [QR] [REF-17, p.402]

    Honey bees treated with Apistan Queen Tabs exhibited greater susceptibility to bifenthrin than untreated bees in laboratory bioassays. Bifenthrin was 1.9 times more toxic to bees that were caged with Apistan Queen Tabs than to bees held in cages without Apistan. The toxicity of carbaryl and methyl parathion was not significantly affected by Apistan treatment. The possibility that honey bee colonies being treated with Apistan are more susceptible to injury by bifenthrin is supported by data obtained in this study. However, susceptibility of colonies to carbaryl or methyl parathion does not appear to be affected by prior Apistan exposure. /SRP: Contains polyvinyl chloride, acetyl tributyl citrate, epoxidized soybean oil, tan-flavalinate, titanium dioxide, and stearic acid/ [REF-52]

    Lymphocytes obtained from 5 healthy donors were incubated with a mixture of 15 pesticides commonly found in foods of central Italy (dithiocarbamates (20.7%), benomyl (19.6%), thiabendazole (14.9%), diphenylamine (14.4%), chlorthalonil (13.1%), procymidone (8.0%), methidathion (2.3%), chlorpyrifos-ethyl (2%), fenarimol (1.9%), parathion-methyl (1%), chlorpropham, parathion, vinchlozolin, chlorfenvinphos and pirimiphos-ethyl (< 1%)). The percent of each pesticide in the mixture was proportional to its average concentration in foods. Incubated with the lymphocytes at a concentration of 1-20 ug/mL the pesticide mixture did not induce significant variations in the number of hypodiploid, hyperdiploid and polyploid cells or in the number of chromosome and chromatid aberrations. On the contrary, we observed a dose-dependent increase in the number of nonsynchronous centromeric separations which reached the level of 37.9% at 20 ug/mL of pesticide mixture in the incubation medium. This effect was not observed when benomyl was excluded from the mixture. These data show that the removal of benomyl could decrease the toxicity of pesticide residues present in human food. [REF-53]

10***ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL ***

10-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Fensulfothion's former use as an insecticide resulted in its direct release to the environment. If released to air, a vapor pressure of 5X10-5 mm Hg at 25 deg C indicates fensulfothion will exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase fensulfothion will be degraded in the atmosphere by reaction with photochemically-produced hydroxyl radicals; the half-life for this reaction in air is estimated to be 2.5 hours. Particulate-phase fensulfothion will be physically removed from the atmosphere by wet and dry deposition. If released to soil, fensulfothion is expected to have moderate mobility based upon a Koc of 300. Volatilization from moist and dry soil surfaces is not expected to be an important fate process based upon an estimated Henry's Law constant of 1.4X10-10 atm-cu m/mole and this compound's vapor pressure, respectively. Biodegradation of fensulfothion is expected to be an important fate process in soil and water based upon soil half-lives of < or = to 1 week; the half-life in sterilized soil was greater than 24 weeks. If released into water, some adsorption of fensulfothion to suspended solids and sediment in the water column is expected based upon the estimated Koc. Volatilization from water surfaces is not expected to be an important fate process based upon this compound's estimated Henry's Law constant. An estimated BCF of 29 suggests the potential for bioconcentration in aquatic organisms is low. Hydrolysis is expected to be a slow process in natural waters based upon hydrolysis half-lives ranging from 16 to 87 weeks. Occupational exposure to fensulfothion may occur through inhalation of spray mists and dermal contact with this insecticide during or after its application. The general population may be exposed to fensulfothion via ingestion of contaminated food. (SRC) 

10-2 ECOTOXICITY VALUES:

  . LD50 MALLARD ORAL 0.749 MG/KG (95% CONFIDENCE LIMIT 0.595-0.944 MG/KG), 5-7 MO OLD FEMALES /SAMPLE PURITY 90%/ [QR] [REF-26, p.43]

  . LD50 Sharp-tailed grouse oral 0.500-1.00 mg/kg, males /Sample purity 90%/ [QR] [REF-26, p.43]

  . LD50 California quail oral 1.68 mg/kg (95% confidence limit 1.38-2.04 mg/kg), 9-10 mo old males /Sample purity 90%/ [QR] [REF-26, p.43]

  . LD50 California quail oral 1.19 mg/kg (95% confidence limit 0.935-1.51 mg/kg), 9 mo old females /Sample purity 90%/ [QR] [REF-26, p.43]

  . LD50 Pheasant oral 1.34 mg/kg (95% confidence limit 1.06-1.68 mg/kg), 3 mo old males /Sample purity 90%/ [QR] [REF-26, p.43]

  . LC50 Bobwhite 35 ppm in 5-day diet (95% confidence limit 29-43 ppm), age 10 mo /Sample purity 94%/ [QR] [REF-54, p.16]

  . LC50 Japanese quail 83 ppm in 5-day diet (95% confidence limit 71-98 ppm), age 14 days /Sample purity 94%/ [QR] [REF-54, p.16]

  . LC50 Ring-necked pheasant 148 ppm in 5-day diet (95% confidence limit 119-179 ppm), age 10 days /Sample purity 94%/ [QR] [REF-54, p.16]

  . LC50 Mallard duck 43 ppm in 5-day diet (95% confidence limit 36-51 ppm), age 10 days /Sample purity 94%/ [QR] [REF-54, p.16]

  . LC50 Mallard duck 41 ppm in 5-day diet (95% confidence limit 32-55 ppm), age 5 days /Sample purity 94%/ [QR] [REF-54, p.16]

  . LC50 Gammarus fasciatus 0.1 mg/l @ 15 deg C (95% confidence limit 0.007-0.014 ppm), age mature [QR] [REF-55, p.83]

  . LC50 (96 HR): FOR RAINBOW TROUT 8.8 MG/L; FOR GOLDEN ORFE 6.8 MG/L. [QR] [REF-3, p.267]

  . LC50 Carp 12.8 mg (24 hr), 5.7 mg/l (48 hr). [QR] [REF-9, p.A202/OCT 83]

10-3 ENVIRONMENTAL FATE:

  . AFTER APPLICATION TO PASTURE PLOTS, IN ADDITION TO UNCHANGED FENSULFOTHION, FENSULFOTHION SULFONE & FENSULFOTHION OXYGEN ANALOG SULFOXIDE & SULFONE WERE ALSO FOUND. [REF-29, p.201]

  . TERRESTRIAL FATE: Based on a classification scheme(1), a Koc value of 300(2) indicates that fensulfothion is expected to have moderate mobility in soil(SRC). Volatilization of fensulfothion from moist soil surfaces is not expected to be an important fate process(SRC) given an estimated Henry's Law constant of 1.4X10-10 atm-cu m/mole(SRC), using a fragment constant estimation method(3). Fensulfothion is not expected to volatilize from dry soil surfaces based upon a vapor pressure of 5.0X10-5 mm Hg(2). Fensulfothion degraded rapidly in a sandy loam soil to fensulfothion sulfone(4). Field application of 50 ppm fensulfothion was reduced to 5 ppm after 120 days in the first year of application; however, in the second year of application, less than 0.2 ppm remained after 60 days, which was attributed to microbial adaptation(5). In laboratory studies, the initial half-life of fensulfothion in a sandy loam soil (organic matter 2.9%) and in an organic soil (organic matter 48.7%) was less than one week and one week, respectively, but was greater than 24 weeks in the same soils which had been sterilized by autoclaving(6). In a greenhouse study using an organic soil containing 65% organic matter, the initial half-life of fensulfothion applied at normal insecticidal concn was about 3 to 5 weeks with a slightly faster disappearance exhibited in wetter soil(7). Persistence of fensulfothion (as measured by larvae mortality) ranged from 3 to 10 weeks in greenhouse and field studies of a sandy loam soil(8). [REF-56]

  . AQUATIC FATE: Based on a classification scheme(1), a Koc value of 300(2) indicates that some adsorption of fensulfothion to suspended solids and sediment in the water column is expected(SRC). Fensulfothion is not expected to volatilize from water surfaces(3,SRC) based upon an estimated Henry's Law constant of 1.4X10-10 atm-cu m/mole(SRC), developed using a fragment constant estimation method(4). According to a classification scheme(5), an estimated BCF of 29(3,SRC), from a log Kow of 2.23(6), suggests the potential for bioconcentration in aquatic organisms is low. The aqueous hydrolysis half-life of fensulfothion in distilled water at 25 deg C was relatively independent of pH over the range of 4.5 to 8.0 with half-lives of 58, 87, 77, and 69 weeks at pH 8.0, 7.0, 6.0, and 4.5, respectively(7). The half-life of fensulfothion in sterilized natural water at 20 deg C was 16 weeks(8). Based upon the biodegradation of fensulfothion in soil(9,10), biodegradation may be an important process in water(SRC). [REF-57]

  . ATMOSPHERIC FATE: According to a model of gas/particle partitioning of semivolatile organic compounds in the atmosphere(1), fensulfothion, which has a vapor pressure of 5.0X10-5 mm Hg at 25 deg C(2), will exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase fensulfothion 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 2.5 hours(3,SRC). Particulate-phase fensulfothion may be physically removed from the air by wet and dry deposition(SRC). [REF-58]

10-4 BIODEGRADATION:

  . A number of soil bacteria, Nocardia spp and Arthrobacter ssp, degraded the products of fensulfothion hydrolysis and oxidation: 4-methylmercaptophenol (MMP); 4-methylsulfinylphenol (MSP); and 4-methylsulfonylphenol (MSO2P). Nocardia calcerea hydroxylated the ring to form a substituted catechol. Meta cleavage between carbons 2 and 3 ensued to give 2-hydroxy-5-methylmercaptomuconic semialdehyde from MMP and the corresponding sulfinyl analog from MSP. MSO2P was hydroxylated to form 4-methylsulfonylcatechol. In this case ortho cleavage occurred, splitting the ring between atoms 1 and 2 to form 3-methylsulfonylmuconic acid. [REF-59]

  . When cell suspension of Klebsiella pneumoniae were incubated with fensulfothion, a metabolite formed. Combined GC-MS and IR were used to identify this compound as fensulfothion sulfide. [REF-59]

  . The half-life of fensulfothion in sterilized (via autoclaving) sandy loam soil (organic matter 2.9%) and organic soil (organic matter 48.7%) exceeded 24 weeks but the half-life in non-sterilized soil was 1 week or less, which is suggestive of significant microbial degradation(1). Field application of 50 ppm fensulfothion was reduced to 5 ppm after 120 days in the first year of application; however, in the second year of application, less than 0.2 ppm remained after 60 days, which was attributed to microbial adaptation; the microorganisms involved in the degradation were identified as a species of Pseudomonas(2). Incubation of a nutrient media with soil microorganisms resulted in a 60% fensulfothion degradation over a 20-week period as compared to a 45% degradation in sterile controls; a fensulfothion sulfone metabolite was found in inoculated samples but not sterile samples; fensulfothion sulfide, in small amounts, was found in both sterile and inoculated samples; addition of 1% ethanol to inoculated samples to induce anaerobic conditions resulted in a rapid disappearance of fensulfothion (half-life of 1.5 weeks) with a large conversion to fensulfothion sulfide(3). Fensulfothion degraded rapidly in a sandy loam soil to fensulfothion sulfone(4). In a greenhouse study using an organic soil containing 65% organic matter, the initial half-life of fensulfothion applied at normal insecticidal concn was about 3 to 5 weeks with a slightly faster disappearance exhibited in wetter soil(5). Persistence of fensulfothion (as measured by larvae mortality) varied from 3 to 10 weeks in greenhouse and field studies of a sandy loam soil(6). [REF-60]

10-5 ABIOTIC DEGRADATION:

  . DASANIT UNDERWENT SLOW OXIDATION IN AIR TO FORM THE SULFONE O,O-DIETHYL O-P-METHYLSULFONYLPHENYL PHOSPHOROTHIONATE. IN ADDITION TO THIS, THE CHARACTERISTIC ISOMERIZATION OF PHOSPHOROTHIONATES TO PHOSPHOROTHIOLATES ALSO OCCURRED. [QR] [REF-49, p.126]

  . The rate constant for the vapor-phase reaction of fensulfothion with photochemically-produced hydroxyl radicals has been estimated as 1.5X10-10 cu cm/molecule-sec at 25 deg C(SRC) using a structure estimation method(1,SRC). This corresponds to an atmospheric half-life of about 2.5 hours at an atmospheric concentration of 5X10+5 hydroxyl radicals per cu cm(1,SRC). The aqueous hydrolysis half-life of fensulfothion in distilled water at 25 deg C was found to be relatively independent of pH over the range of 4.5 to 8.0 with the measured half-lives of 58,87, 77, and 69 weeks at pH values of 8.0, 7.0, 6.0, and 4.5, respectively(2). The half-life of fensulfothion in sterilized natural water at 20 deg C was observed to be 16 weeks(3). [REF-61]

10-6 BIOCONCENTRATION:

  . Based on a log Kow value of 2.23(1), the log BCF for fensulfothion can be estimated to be 1.46 from a recommended regression equation(2,SRC). Based on a water solubility of 1540 ppm at 25 deg C (1), the log BCF can be estimated to be 0.99 from a recommended regression equation(2,SRC). [QR] [REF-62]

  . Residues of fensulfothion may be concentrated by some species. Earthworms surviving an application of fensulfothion contained about 22 ppm of dasanit sulfone. [QR] [REF-63]

  . An estimated BCF of 29 was calculated for fensulfothion(SRC), using a log Kow of 2.23(1) and a regression-derived equation(2). According to a classification scheme(3), this BCF suggests the potential for bioconcentration in aquatic organisms is low. [REF-64]

10-7 SOIL ADSORPTION/MOBILITY:

  . After application at normal pesticide application rates to a greenhouse soil (65% organic matter, typical of soil used for onion production in Ontario, Canada), fensulfothion exhibited no significant vertical movement over a 10 week treatment period using a variety of watering schedules(1). Fensulfothion applied to soil did not leach beyond a 15 cm depth and remained in the initial zone of application over a period of 150 days(2). A Koc of 300 was reported for fensulfothion(3). According to a classification scheme(4), this Koc value suggests that fensulfothion is expected to have moderate mobility in soil(SRC). [REF-65]

10-8 VOLATILIZATION FROM WATER/SOIL:

  . The Henry's Law constant for fensulfothion is estimated as 1.4X10-10 atm-cu m/mole(SRC) using a fragment constant estimation method(1). This Henry's Law constant indicates that fensulfothion is expected to be essentially nonvolatile from water surfaces(2,SRC). Fensulfothion is not expected to volatilize from dry soil surfaces based upon a vapor pressure of 5X10-5 mm Hg(3). [REF-66]

11*** SOURCES AND CONCENTRATIONS ***

11-1 ARTIFICIAL SOURCES: 

  . In 1988, Congress amended FIFRA to strengthen and accelerate EPA's reregistration program which applies to each registered pesticide product containing an active ingredient initially registered before November 1, 1984. Fensulfothion is found on list A which consists of the 194 chemical cases (or 350 individual active ingredients) for which EPA had issued Registration Standards prior to the effective date of FIFRA '88. Case No.: 0107; Pesticide type: insecticide, fungicide(nematicide); Registration Standard Date: 12/22/83; Case Status: The pesticide is no longer an active ingredient in any registered pesticide products. Therefore, EPA is characterizing it as "cancelled." Under FIFRA, pesticide producers may voluntarily cancel their registered products. EPA also may cancel pesticide registrations if registrants fail to pay required fees, to make or meet certain reregistration commitments, or when the Agency reaches findings of unreasonable adverse effects. [REF-67, p.108]

  . Fensulfothion's former use as an insecticide(1,2) resulted in its direct release to the environment(SRC). [REF-68]

11-2 WATER CONCENTRATIONS: 

  . GROUNDWATER: No residues of fensulfothion were detected at the minimum detectable level of 5.0 ppb in 27 wells sampled in areas of agricultural usage in California(1). [QR] [REF-69]

11-3 EFFLUENTS CONCENTRATIONS: 

  . Fensulfothion has been detected (no concentration available) in run-off water from agricultural fields treated with the insecticide(1). [QR] [REF-70]

11-4 SEDIMENT/SOIL CONCENTRATIONS: 

  . Fensulfothion (I) was applied to established fescue-Kentucky bluegrass turf at 1, 2, 4, and 8 times (1 times rate= 2.4 kg/ha) ... Turf residues decreased 2-6 fold during a 42-day posttreatment period whereas soil-root residues increased 2 fold. This probably indicates downward movement by the several natural forces. [QR] [REF-71]

  . A monitoring survey was conducted from 1985 to 1987 to determine the levels of fensulfothion in selected farm ditches leading to the Lower Fraser, Nicomekl, and Sumas rivers in British Columbia, Canada. 7 sampling sites were chosen where fensulfothion was used on the farms in Jul/Aug. Water and ditch sediment samples were taken in early spring in the first wk of May each year starting in 1985, prior to any pesticide application. Subsequent samples were taken in July, shortly after treatment. Further samples were obtained during the rainy and wet season, ie, in Oct, Dec, and Feb of the following year. Fensulfothion was not detected in ditch water (detection limit = 1 ug/l), but low levels were found at 2 sites in the July 1985 samples of ditch sediments (10.3 ug/kg). [QR] [REF-72]

  . SOIL: Fensulfothion was detected in silt loam soil collected from a vegetable farm in the Fraser Valley of British Columbia, Canada in 1989 at a concentration of 92 ppb dry weight(1). [REF-73]

11-5 FOOD SURVEY VALUES: 

  . ... IT PERSISTED /IN CARROTS/ DURING FOUR-YEAR STORAGE PERIOD WHEN CARROTS WERE FROZEN. [QR] [REF-74, p.139]

  . ... IN BUTTERFAT OF COWS THAT GRAZED 14 DAYS AFTER TREATMENT /OF PASTURE WITH FENSULFOTHION/, TRACES (0.02 PPM) WERE DETECTABLE AFTER 3 DAYS OF GRAZING. MILK RESIDUES WERE IN FORM OF FENSULFOTHION OXYGEN ANALOG SULFONE ... [QR] [REF-29, p.201]

  . Carrots grown in muck soil contained measurable amounts of the sulfone in all sections of the carrot. When grown in soil treated the previous year at 5.6 kg active ingredient/hectare, carrots exhibited a residue of about 0.10 ppm. [QR] [REF-59]

  . Fensulfothion was detected in 1 out of 210 fresh carrots sampled in Canada between April 1, 1989 and Dec 31, 1991 at a concentration of approx 1.0 ppm(1). Fensulfothion was detected in domestic and imported commodities over the 4-year period fiscal years 1983-86(1). [REF-75]

11-6 PLANT CONCENTRATIONS: 

  . Under operational spraying (275 g/ha) for control of budworm, fenitrothion deposits (2-4 mg/kg, wet wt) on the foliage of red and white spruce and balsam fir decreased about 50% within four days, and 70-85% within two weeks. However, about 10% of the initial deposit persisted for most of the year following spraying. /Fenitrothion/ [QR] [REF-76, p.31]

11-7 MILK CONCENTRATIONS: 

  . ... IN BUTTERFAT OF COWS THAT GRAZED 14 DAYS AFTER TREATMENT /OF PASTURE WITH FENSULFOTHION/, TRACES (0.02 PPM) WERE DETECTABLE AFTER 3 DAYS OF GRAZING. MILK RESIDUES WERE IN FORM OF FENSULFOTHION OXYGEN ANALOG SULFONE ... [QR] [REF-29, p.201]

12*** HUMAN ENVIRONMENTAL EXPOSURE ***
12-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . Occupational exposure to fensulfothion may occur through inhalation of spray mists and dermal contact with this insecticide during or after its application. The general population may be exposed to fensulfothion via ingestion of contaminated food. (SRC) 

13***STANDARDS AND REGULATIONS ***

13-1 ACCEPTABLE DAILY INTAKES: 

  . 0.0003 MG/KG, 1973. /from FAO/WHO/ [QR] [REF-77, p.444]

13-2 NIOSH RECOMMENDATIONS: 

  . Recommended Exposure Limit: 10 Hr Time-Weighted Avg: 0.1 mg/cu m. [QR] [REF-7, p.142]

13-3 THRESHOLD LIMIT VALUES: 

  . 8 hr Time Weighted Avg (TWA) 0.1 mg/cu m [QR] [REF-78, p.38]

  . Excursion Limit Recommendation: Excursions in worker exposure levels may exceed three times the TLV-TWA for no more than a total of 30 min during a work day, and under no circumstances should they exceed five times the TLV-TWA, provided that the TLV-TWA is not exceeded. [QR] [REF-78, p.6]

  . BEI (Biological Exposure Index): Cholinesterase activity in red cells (timing is discretionary) is 70% of individual's baseline. The determinant is usually present in a significant amt in biological specimens collected from subjects who have not been occupationally exposed. Such background levels are incl in the BEI value. The determinant is nonspecific, since it is observed after exposure to some other chemicals. These nonspecific tests are preferred because they are easy to use and usually offer a better correlation with exposure than specific tests. In such instances, a BEI for a specific, less quantitative biological determinant is recommended as a confirmatory test. The biological determinant is an indicator of exposure to the chemical, but the quantitative interpretation of the measurement is ambiguous (semiquantitative). These biological determinants should be used as a screening test if a quantitative test is not practical or as a confirmatory test if the quantitative test is not specific and the origin of the determinant is in question. (1989 adoption) /Organophosphorus cholinesterase inhibitors/ [QR] [REF-78, p.102]

  . A4. A4= Not classifiable as a human carcinogen. [QR] [REF-78, p.38]

13-4 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-79]

  . The International Air Transport Association (IATA) Dangerous Goods Regulations are published by the IATA Dangerous Goods Board pursuant to IATA Resolutions 618 and 619 and constitute a manual of industry carrier regulations to be followed by all IATA Member airlines when transporting hazardous materials. [REF-80, p.172]

  . 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-81, p.3097-1, 6193, 6194, 6195]

13-5 CERCLA REPORTABLE QUANTITIES: 

  . Releases of CERCLA hazardous substances are subject to the release reporting requirement of CERCLA section 103, codified at 40 CFR part 302, in addition to the requirements of 40 CFR part 355. Fensulfothion is an extremely hazardous substance (EHS) subject to reporting requirements when stored in amounts in excess of its threshold planning quantity (TPQ) of 500 lbs. [REF-82]

13-6 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. Fensulfothion 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: 0107; Pesticide type: insecticide, fungicide (nematicide); Registration Standard Date: 12/22/83; Case Status: No products containing the pesticide are actively registered ... The case /is characterized/ as "cancelled." Under FIFRA, pesticide producers may voluntarily cancel their registered products. EPA also may cancel pesticide registrations if registrants fail to pay required fees or make/meet certain reregistration commitments, or if EPA reaches findings of unreasonable adverse effects.; Active ingredient (AI): Fensulfothion; AI Status: The active ingredient is no longer contained in any registered pesticide products ... "cancelled." [QR] [REF-83, p.120]

14*** MONITORING AND ANALYSIS METHODS ***

14-1 ANALYTIC LABORATORY METHODS:

  . A GAS CHROMATOGRAPHY METHOD FOR DETERMINATION OF FENSULFOTHION AND ITS METABOLITES IN VEGETABLES IS DESCRIBED. [QR] [REF-84]

  . MACRO: REDUCTION OF SULFOXIDE GROUP WITH EXCESS TITANIUM (III) SULFATE (APPROX 0.4 N) & BACK TITRATION OF EXCESS WITH 0.2 N FERRIC CHLORIDE (BAYER). AUTOANALYZER DETERMINATIONS OF PHOSPHORUS, TALBOTT ET AL, J AGRIC FOOD CHEM, 20, 959, 1972; ZWEIG G, ANALYTICAL METHODS FOR PESTICIDES AND PLANT GROWTH REGULATORS, ACADEMIC PRESS ... VII, 253, 1973, STEIN, ER ET AL, J AGRIC FOOD CHEM, 28, 164, 1980. [QR] [REF-1, p.291]

  . A method for multiresidue pesticide analysis in food was described. After a conventional clean-up, gas chromatographic (GC) analysis was performed in a GC equipped with 2 fused-silica capillary columns coated with methylsilicone SP 2100 and methylphenylsilicone OV-17. The effluent from each column was split to electron-capture and N-P detectors, which were connected to a dual channel integrator. From each GC ran parallel records of signals from the 2 detectors. Calibration of the system was carried out for the SP 2100 column with 3 test mixtures covering all pesticides. Four internal standards were included, 2 responding to the electron-capture detector and the other 2 to the N-P detector. Automated analysis was performed with test mixtures and food samples on the SP 2100 column overnight as a screening procedure. After selection of positive samples a confirmatory test and quantitation were carried out manually applying appropriate test mixtures according to the results of the screening runs. [REF-85]

  . Two-dimensional gas chromatography with 2 capillary columns of different polarity (SP 2100 and OV 225) was used for pesticide residue analysis in food samples. By means of live chromatography applying pneumatic switching technique according to Deans, unequivocal identification of 57 organophosphorus pesticides in food samples was achieved at trace concentrations. The instrument was equipped with only 1 injection port and 1 flame photometric detector. On-line data processing was helpful, especially in calibration and checking the system's reliability with the multitude of test compounds. The complete pesticide residue analysis including clean-up of 6 food samples was completed by 1 person in 8 hr. [QR] [REF-86]

  . The neg ion mass spectra of 52 organophosphorus pesticides obtained by chem ionization with CH4, under electron-capture conditions, are reported. The influence of different ionization parameters on the total ion current and the relative intensities of the various fragment ions was studied. Few fragment ions were observed, although they were characteristic for the class of compd. The occurrence of the mol anion is strongly dependent on the mol structure and its ability to stabilize the radical formed in the primary electron capture reaction by charge delocalization. Neg ion mass spectrometry with multiple ion detection may be a valuable tool for residue anal in food and environmental samples. [QR] [REF-87]

  . A method for analyzing fensulfothion (I) was tested by 10 collaborators. Formulations were dissolved, or extd from inerts, in methanol. Benzophenone was used as an internal std. The soln was chromatographed on a Partisil-10 ODS-2, or equiv, reverse phase column, and detected at 230 nm. A mobile phase of methanol-water-phosphoric acid was used. The ratio of I peak height to benzophenone peak height was calcd from the UV response and compared to the std material for quant. A 15% granular formulation was analyzed as a matched pair. The results of 1 collaborator were outliers by the Dixon test. The coeff of variation for the granular formulation was 1.6%. A matched pair of 63% spray conc samples was analyzed by 10 collaborators. The difference in results was an outlier for 1 collaborator; the coeff of variation for the other collaborators was 1.5%. The method has been adopted as official first action. [QR] [REF-88]

  . AOAC Method 986.07. Fensulfothion in Pesticide Formulations. Gas Chromatographic Method. [REF-89]

  . EAD Method 1657. The Determination of Organo-phosphorus Pesticides in Municipal and Industrial Wastewater by Gas Chromatography, CGCFPD, wastewater, method detection limit 100 ng/l. [REF-90]

  . EMSLC Method 622. The Determination of Organophosphorus Pesticides in Municipal and Industrial Wastewater by Gas Chromatography with Thermionic Bead or Flame Photometric Detection in the Phosphorus Mode, GCNPD, wastewater, estimated method detection limit 1.5 ug/l. [REF-90]

  . OSW Method 8321. Determination of Solvent Extractable Non-volatile compounds by High Performance Liquid Chromatography/Thermospray/Mass Spectrometry (HPLC/TSP/MS) or Ultraviolet (UV) Detection, HPLCMS, method detection limit 0.40 ng/l. [REF-91]

  . OSW Method 8141A. Determination of Organophosphorus Compounds by Gas Chromatography Using the Capillary Column Technique, CGCFPD, soil/sludge, method detection limit 4.0 ug/kg; groundwater, method detection limit 0.080 ug/l. [REF-92]

14-2 CLINICAL LABORATORY METHODS:

  . DETERMINATION IN FAT, WRIGHT, FC & RINER, JC, J AGRIC FOOD CHEM 26, 1255, 1978. RESIDUE: FOR VARIOUS CROPS, ANIMAL TISSUE, & MILK, A GAS CHROMATOGRAPHIC PROCEDURE USING A DETECTOR SPECIFIC FOR PHOSPHORUS, ZWEIG G, ANALYTICAL METHODS FOR PESTICIDES AND PLANT GROWTH REGULATORS, ACADEMIC PRESS ... VII, 253, 1973, STEIN, ER ET AL, J AGRIC FOOD CHEM, 28, 164, 1980. [QR] [REF-1, p.291]

15***MANUFACTURING AND USE INFORMATION ***
15-1 METHODS OF MANUFACTURING: 

  . p-Methylmercaptophenol + O,O-diethyl phosphorochlorothioate + hydrogen peroxide (dehydrochlorination/oxidation). [REF-93, p.420]

  . BY CONDENSATION OF O,O-DIETHYLPHOSPHOROCHLORIDOTHIOATE (I) WITH 4-METHYL-SULFINYL-1-HYDROXYBENZENE IN METHANOL IN PRESENCE OF ACID-COMBINING REAGENT OR BY CONDENSATION OF (I) WITH 4-METHYLTHIOHYDROXYBENZENE IN ANALOGOUS MANNER & OXIDN OF RESULTING ESTER WITH HYDROGEN PEROXIDE. [QR] [REF-1, p.291]

  . HOMEYER, SCHRADER, BELGIAN PATENT 666,012 (1965 TO BAYER), CA 64 20555F (1966). [REF-94, p.679]

15-2 FORMULATIONS/PREPARATIONS: 

  . 50% WETTABLE POWDER; EMULSIFIABLE CONCENTRATE 6 LB/US GAL; 1% DUSTS; 2.5% GRANULES (FOR FOLIAGE USE); 15% GRANULES (FOR SOIL USE); 1% GRANULES [QR] [REF-1, p.291]

  . COMBINATIONS: DASANIT-DI-SYSTON EMULSIFIABLE CONCENTRATE & GRANULE; NEMACUR - DASANIT EMULSIFIABLE CONCENTRATE & GRANULAR. [QR] [REF-14, p.C-69]

  . A 10% GRANULAR FORMULATION IS AVAILABLE FOR CONTROL OF ONION MAGGOTS. [QR] [REF-95, p.575]

  . AGRICUR 

  . B 25141 

  . BAY 25141 [QR]

  . BAYER 25141 [QR]

  . BAYER S767 [QR]

  . CHEMAGRO 25141 [QR]

  . DACONIT 

  . DASANIT [QR]

  . DAZANIT [REF-96, p.645]

  . DMSP [QR]

  . S 767 [QR]

  . TERRACUR P [QR]

  . ENT 24,945 [QR]

  . VUAGT 108 

  . VUAGT 96 

15-3 MANUFACTURERS: 

  . Bayer USA Inc, Hq, One Mellon Center, 500 Grant St, Pittsburgh, PA 15219-2502, (412) 394-5500; Subsidiary: Mobay Corporation, Mobay Rd, Pittsburgh, PA 15250-9741, (412) 777-2000; Agricultural Chemicals Division, Hawthorn Rd, PO Box 4913, Kansas City, MO 64120; Production site: Kansas City, MO 64120 [QR] [REF-97, p.835]

15-4 OTHER MANUFACTURING INFORMATION: 
  . DEVELOPED BY G SCHRADER & E SCHEGK & INTRODUCED IN 1957 AS EXPERIMENTAL INSECTICIDE & NEMATOCIDE BY FARBENFABRIKEN BAYER AG, LEVERKUSEN; WEST GERMANY PATENT 1,101,406; US PATENT 3,042,703. [QR] [REF-1, p.291]

  . MISCIBLE WITH THE MOST COMMON INSECTICIDES & FUNGICIDES. INCOMPATIBLE WITH ALKALINE PREPARATIONS. [QR] [REF-9, p.A202/OCT 83]

  . SOIL APPLICATIONS MADE AS BROADCAST OR BAND HAVE GIVEN EFFECTIVE CONTROL OF PARASITIC, SEDENTARY, & FREE-LIVING NEMATODES. SOIL DRENCHES ARE ALSO EFFECTIVE. DASANIT KILLS PRIMARILY BY CONTACT ACTION & THEREFORE PROPER PLACEMENT & THOROUGH MIXING OF THE TOXICANT WITH SOIL IS ESSENTIAL. SOIL APPLICATIONS HAVE GIVEN EFFECTIVE CONTROL OF SOIL-INHABITING INSECTS, AS WELL AS LIMITED SYSTEMIC CONTROL OF INSECTS ATTACKING FOLIAGE OF VARIOUS CROPS. [QR] [REF-14, p.C-69]

  . /FENSULFOTHION EXHIBITS/ ... LONG RESIDUAL ACTION. [QR] [REF-98, p.278]

  . FOR APPLICATION 1 PART OF FENSULFOTHION MAY BE MIXED WITH 0.5 PART XYLENE, 0.6 PART EMULSIFIER ADDED & MIXTURE DILUTED WITH WATER. EFFECTIVE CONCN OF 10-40 PPM IS CLAIMED. [REF-94, p.679]

15-5 MAJOR USES: 

  . The active ingredient is no longer contained in any registered pesticide products ... "cancelled." [QR] [REF-83, p.120]

  . INSECTICIDE AGAINST SOIL INSECTS; MOSQUITO LARVICIDE [REF-98, p.278]

  . [SRI] INSECTICIDE & NEMATOCIDE PRINCIPALLY FOR TOBACCO, CORN, AND VARIOUS OTHER CROPS [QR]

15-6 CONSUMPTION PATTERNS:

    [SRI] ABOUT 80% AS AN INSECTICIDE & NEMATOCIDE FOR TOBACCO; MOST OF BALANCE AS AN INSECTICIDE & NEMATOCIDE FOR CORN (1974) [QR]

    Fensulfothion's use in U.S. agriculture in 1976, 1982, and 1985 was 748,000 441,000 and 100,000 lbs AI/year, respectively. [REF-99]

15-7 U.S. PRODUCTION:

    [SRI] (1972)  1.82X10+9 GRAMS (EST) 

    [SRI] (1974) 1.4X10+9 GRAMS (CONSUMPTION) 

16***CHEMICAL AND PHYSICAL PROPERTIES ***

16-1 MOLECULAR WEIGHT             : 308.36 [REF-94, p.679]

16-2 BOILING POINT                : 138-141 DEG C @ 0.01 MM HG [REF-95, p.575]

16-3 DENSITY/SPECIFIC GRAVITY     : 1.202 @ 20 DEG C/4 DEG C [QR] [REF-3, p.267]

16-4 VAPOR PRESSURE               : 5.0X10-5 mm Hg @ 25 deg C [REF-100]

16-5 CORROSIVITY                  : Noncorrosive [QR] [REF-9, p.A202/OCT 83]

16-6 OCTANOL/WATER PARTITION COEFFICIENT:

Log Kow = 2.23 [REF-101, p.91]

16-7 SOLUBILITIES: 

  . SOLUBLE IN MOST ORGANIC SOLVENTS EXCEPT ALIPHATICS [QR] [REF-14, p.C-69]

  . WATER: 1.54 G/L @ 25 DEG C [QR] [REF-3, p.267]

16-8 SPECTRAL PROPERTIES: 

  . INDEX OF REFRACTION: 1.540 @ 25 DEG C/D [QR] [REF-3, p.267]

  . Intense mass spectral peaks: 97 m/z (100%), 125 m/z (75%), 141 m/z (65%), 293 m/z (63%) [QR] [REF-102, p.313]

  . Intense mass spectral peaks: 308 m/z [QR] [REF-103, p.539]

17***REFERENCES ***
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