
1***SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : FENTHION
1-2 CAS REGISTRY NUMBER          : 55-38-9
1-3 SYNONYMS:

    B 29493 ; S 1752 ; BAY 29493 ; Bay-Bassa [REF-1, p.387]; BAYCID ; BAYER S-1752 ; Bayer 29 493 [REF-1, p.387]; BAYER 29493 ; BAYER 9007 ; BAYTEX ; M-CRESOL, 4-(METHYLTHIO)-, O-ESTER WITH O,O-DIMETHYL PHOSPHOROTHIOATE ; DALF [REF-2, p.215]; O,O-DIMETHYL-O-4-(METHYLMERCAPTO)-3-METHYLPHENYL PHOSPHOROTHIOATE ; O,O-dimethyl )-(4-methylmercapto-3-methylphenyl) thionophosphate [REF-3, p.628]; O,O-DIMETHYL-O-4-(METHYLMERCAPTO)-3-METHYLPHENYL THIOPHOSPHATE ; O,O-DIMETHYL-O-(3-METHYL-4-METHYLMERCAPTOPHENYL)PHOSPHOROTHIOATE [REF-4, p.85/8407]; O,O-DIMETHYL O-(3-METHYL-4-METHYLTHIO-FENYL)-MONOTHIOFOSFAAT (DUTCH) ; O,O-DIMETHYL-O-(3-METHYL-4-METHYLTHIOPHENYL)-MONOTHIOPHOSPHAT (GERMAN) ; O,O-dimethyl-O-(3-methyl-4-methylthio)phenyl)phosphorothioate [REF-5, p.230]; ),)-dimethyl O,O-[3-methyl-4-(methylthio)phenyl] phosphorothioate [REF-6, p.A203/AUG 87]; O,O-DIMETHYL O-(3-METHYL-4-METHYLTHIOPHENYL) THIOPHOSPHATE [REF-3, p.628]; O,O-DIMETHYL O-(4-METHYLTHIO-3-METHYLPHENYL) PHOSPHOROTHIOATE ; O,O-DIMETHYL O-(4-METHYLTHIO-3-METHYLPHENYL) THIOPHOSPHATE [REF-3, p.628]; O,O-dimethyl O-[4-(methylthio)phenyl] phosphorothioate [REF-6, p.A203/AUG 87]; O,O-dimethyl O-4-methylthio-m-tolyl phosphorothioate [REF-1, p.387]; O,O-DIMETIL-O-(3-METIL-4-METILTIO-FENIL)-MONOTIOFOSFATO (ITALIAN) ; DMTP [REF-4, p.85/8407]; ENT 25,540 ; ENTEX ; Figuron [REF-7, p.411]; Hebaycid [REF-5, p.230]; LEBAYCID ; MERCAPTOPHOS ; 4-METHYLMERCAPTO-3-METHYLPHENYL DIMETHYL THIOPHOSPHATE [REF-4, p.85/8407]; MPP ; NCI-C08651 ; OMS 2 ; PHENTHION ; Phosphorothioic acid O,O-dimethyl O-[3-methyl-4-(methylthio)phenyl] ester [REF-3, p.628]; PHOSPHOROTHIOIC ACID, O,O-DIMETHYL-, O-(4-METHYLTHIO)-M-TOLYL ESTER ; Queleton [REF-7, p.411]; QUELETOX ; SPOTTON ; TALODEX ; THIOPHOSPHATE DE O,O-DIMETHYLE ET DE O-(3-METHYL-4-METHYLTHIOPHENYLE) (FRENCH) ; TIGUVON 

1-4 MOLECULAR FORMULA            : C10-H15-O3-P-S2 

1-5 SHIPPING NUMBER/NAME:

    UN 2784; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flash point less than 23 deg C
    UN 2783; Organophosphorus pesticides, solid, toxic, not otherwise specified
    UN 3017; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flash point less than 23 deg C or more 

    UN 3018; Organophosphorus pesticides, liquid, toxic, not otherwise specified
    IMO 3.2; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flash point less than 23 deg C
    IMO 6.1; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flash point between 23 deg C and 61 deg C;

    IMO 6.1; Organophosphorus pesticides, liquid or solid, toxic, not otherwise specified
2*** DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    COLORLESS LIQUID [REF-1, p.387]

    Colorless to brown liquid. [QR] [REF-8, p.144]

2-2 ODOR:

    Slight garlic odor [REF-9, p.267]

    Slight, garlic-like odor. [QR] [REF-8, p.144]

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-10, 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-10, p.G-131]

  . Public safety: Call Emergency Response Telephone Number on Shipping Paper first. If Shipping Paper not available or no answer, refer to appropriate telephone number listed on the inside back cover. Isolate spill or leak area immediately for at least 100 to 200 meters (330 to 660 feet) in all directions. Keep unauthorized personnel away. Stay upwind. Keep out of low areas. Ventilate closed spaces before entering. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-10, 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-10, p.G-131]

  . Evacuation: Spill: See the Table of Initial Isolation and Protective Action Distances for highlighted substances. For non-highlighted substances, increase, in the downwind direction, as necessary, the isolation distance shown under "Public safety". Fire: If tank, rail car or tank truck is involved in a fire, isolate for 800 meters (1/2 mile) in all directions; also, consider initial evacuation for 800 meters (1/2 mile) in all directions. /Organophosphorus pesticide, liquid, flammable, poisonous; Organophosphorus pesticide, liquid, flammable, toxic; Organophosphorus pesticide, liquid, poisonous, flammable; Organophosphorus pesticide, liquid, toxic, flammable/ [QR] [REF-10, 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-10, 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-10, 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-10, p.G-131]

                                            4 ***  FIRE AND REACTIVITY*** 

4-1 FIRE FIGHTING PROCEDURES: 

  . Dry chemicals, carbon dioxide for small fires. Water spray, foam for large fires. /Malathion/ [REF-11, p.C-180]

  . AREA SURROUNDING FIRE SHOULD BE DIKED TO PREVENT WATER RUNOFF. /MALATHION/ [REF-12]

  . WEAR SELF CONTAINED BREATHING APPARATUS (OR RESPIRATOR FOR ORGANOPHOSPHATE PESTICIDES) AND RUBBER CLOTHING WHILE FIGHTING FIRES OF MALATHION WITH CHLORINE BLEACH SOLN. ALL CLOTHING CONTAMINATED BY FUMES AND VAPORS MUST BE DECONTAMINATED. /MALATHION/ [REF-12]

  . Extinguish fire using agent suitable for type of surrounding fire. /Malathion/ [REF-13, p.425]

4-2 REACTIVITIES AND INCOMPATIBILITIES: 

  . ... incompatible with /insecticides and fungicides/ which are highly alkaline. [REF-6, p.A203/AUG 87]

  . Oxidizers. [QR] [REF-14, p.144]

4-3 DECOMPOSITION: 

  . When heated to decomposition it emits very toxic fumes of /phosphorus oxides and sulfur oxides/. [REF-15, p.1194]

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

  . Wear full protective clothing, including gloves and facemask. [REF-6, p.A203/AUG 87]

  . Employees should be provided with and required to use ... face shields (eight inch minimum), and other appropriate protective clothing necessary to prevent repeated, or prolonged skin contact with malathion. /Malathion/ [REF-16, p.3]

  . Any employee whose work involves likely exposure of the skin to malathion or malathion formulations, eg, mixing or formulating, shall wear full body coveralls, or the equivalent, impervious gloves, and footwear. When there is danger of malathion coming in contact with the eyes, safety goggles shall be provided and worn. /Malathion/ [REF-17, p.7]

  . Wear appropriate personal protective clothing to prevent skin contact. [QR] [REF-14, p.145]

  . Wear appropriate eye protection to prevent eye contact. [QR] [REF-14, p.145]

5-2 OTHER PREVENTATIVE MEASURES:

  . The worker should immediately wash the skin when it becomes contaminated. [QR] [REF-14, p.145]

  . Work clothing that becomes wet or significantly contaminated should be removed and replaced. [QR] [REF-14, p.145]

  . Workers whose clothing may have become contaminated should change into uncontaminated clothing before leaving the work premises. [QR] [REF-14, p.145]

  . Contact lenses should not be worn when working with this chemical. [QR] [REF-14, p.145]

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

  . STABLE TO LIGHT [REF-1, p.387]

  . THERMALLY STABLE UP TO 210 DEG C [REF-3, p.628]

  . Stable under normal use conditions. ... Subject to hydrolysis. [REF-6, p.A203/AUG 87]

  . 50% hydrolysis at 80 deg C in acid medium requires 36 hr, or 95 min in alkaline medium. [REF-7, p.411]

6-2  STORAGE CONDITIONS: 

  . Store in original container, preferably in a locked area, away from children, food, feed. [REF-18, p.C 152]

6-3 CLEANUP METHODS: 

  . 1. VENTILATE AREA OF SPILL OR LEAK. 2. COLLECT FOR RECLAMATION OR ABSORB IN VERMICULITE, DRY SAND, EARTH, OR A SIMILAR MATERIAL. /MALATHION/ [REF-16, p.4]

  . Environmental consideration: Landspill: Dig a pit, pond, lagoon, or holding areato contain liquid or solid material /SRP: If time permits, pits, ponds, lagoons, soak holes, or holding areas should be sealed with an impermeable flexible membrane liner./ Dike surface flow using soil, sand bags, foamed polyurethane, or foamed concrete. Absorb bulk liquid with fly ash or cement powder. /Malathion/ [REF-13, p.425]

  . Environmental consideration: Water spill: If dissolved ... apply activated carbon at ten times the spilled amount /in region of 10 ppm or greater concentration/. Remove trapped material with suction hoses. Use mechanical dredges, or lifts to remove immobilized masses of pollutants and precipitates. /Malathion/ [REF-13, p.425]

  . Spills of malathion on floors shall be absorbed with absorbing clay. Sweeping compound may be utilized to facilitate the removal of all visible traces of malathion contaminated clay. Equipment and fixtures contaminated with malathion shall be decontaminated with an alkaline solution (5% sodium hydroxide). /Malathion/ [REF-17, p.11]

  . ... Alternative treatment process for spent filter cake from malathion mfr requires the following steps: (1) hydrolysis; (2) steam stripping; (3) decantation; (4) composting; & (5) biological treatment. /Malathion/ [REF-7, p.476]

  . Ultraviolet radiation in conjunction with ozone is a highly effective degradation technique for malathion ... /Malathion/ [REF-19, p.24(84) 310]

6-4 DISPOSAL METHODS: 

  . Hydrolysis & landfill: Mix fenthion with excess CaO /calcium oxide/ or NaOH /sodium hydroxide/ and sand or other adsorbent in a pit or trench at least 0.5 m deep in a clay soil. NaOH (or Na2CO3) /sodium carbonate/ can also be added to the mixture to help speed the reactions when CaO is used as the main alkali. The amt of CaO or NaOH to use depends on the amt of pesticide to be disposed of and, to some extent, the concentration of active ingredient in the pesticide and the actual chemical nature of the active ingredient. A practical guideline, in the absence of specific directions, is to use an approx volume or weight of alkali from one-half of to the same as that of the pesticide. For dilute formulations, such as a 1% soln or dust, the amount of CaO of NaOH can be reduced by one-half. For very concentrated pesticides (over 80% active ingredient) the amount of CaO or NaOH can be doubled, but the concentrate should be mixed first with water (or soapy water) before reaction with the alkali. For safety, a preliminary test should be made in which very small amt of the pesticide and alkali are mixed and observed briefly to make sure it does not react too vigorously. Sizable quantities of pesticides can be disposed of in several smaller batches, rather than all at once, for added safety. 50% hydrolysis at 80 deg C in acid medium requires 36 hr, or 95 min in alkaline medium. 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)) [REF-20, p.254]

  . MALATHION MAY BE DISPOSED OF BY ABSORBING IN VERMICULITE, DRY SAND, EARTH, OR A SIMILAR MATERIAL ... & /DISPOSING OF SO AS TO MEET LOCAL, STATE, & FEDERAL REGULATIONS/. /MALATHION/ [REF-16, p.4]

  . Incineration together with flammable solvent in furnace equipped with afterburner and scrubber is recommended. /Malathion/ [REF-21, p.555]

  . The following wastewater treatment technologies have been investigated for Malathion: Biological treatment and reverse osmosis. /Malathion/ [REF-22, p.E.56,90]

  . Malathion is reported to be "hydrolyzed almost instantly" at pH 12; 50% hydrolysis at PH 9 requires 12 hr. Alkaline hydrolysis under controlled conditions (0.5 N NAOH in ethanol) /0.5 N sodium hydroxide in alcohol/ gives quantitative yields of (CH30)2P(S)SNA, whereas hydrolysis in acidic media yields (CH30)2P(S)OH. On prolonged contact with iron or iron-containing material, it is reported to break down and completely lose insecticidal activity. Incineration together with a flammable solvent in a furnace equipped with afterburner and scrubber is recommended. Recommendable methods: Incineration & landfill. Peer review: Only small amt may be landfilled. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) /Malathion/ [REF-20, p.284]

  . Molten salt combustion: The melts contained either sodium carbonate or potassiumcarbonate. The use of potassium carbonate is of interest because the combustion product, potassium chloride can be used as a fertilizer. Destruction of the pesticide was greater than 99.9%. No pesticides were detected in the melt; however, traces of pesticides were detected in the off- gas. The conc of pesticides in the off-gas were generally well below the TLV. /Malathion/ [REF-20, p.284]

  . Hydrolysis: The overalls polluted with malathion should be shaken and soaked in a soap-and-soda soln for 6-8 hr. Then the overalls must be washed 2-3 times in a hot soap-and-soda soln and rinsed carefully. Containers are decontaminated with 5% caustic or washing soda (300-500 g per 10 l of water). The containers are filled with this soln, kept for 5-12 hr, then washed with ample water. If soda is not at hand, wood ash may be used instead. /Malathion/ [REF-20, p.284]

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

7-1 NON-HUMAN TOXICITY VALUES:

    LD50 Rat male oral 190-315 mg/kg [REF-1, p.387]

    LD50 Rat female oral 245-615 mg/kg [REF-1, p.387]

    LD50 Rat percutaneous 330-500 mg/kg [REF-1, p.387]

    LD50 Rat dermal 330 mg/kg [REF-9, p.267]

    LD50 Rabbit oral 150 mg/kg [REF-9, p.267]

7-2 HUMAN TOXICITY EXCERPTS:

    CHOLINESTERASE INHIBITOR. [REF-3, p.628]

    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/ [REF-23, p.II-295]

    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-23, p.II-295]

    Cytotoxic, cytostatic and cytogenetic effects of a number of organophosphate pesticides on human lymphoid cells in culture were examined. Fenthion significantly incr the sister chromatid exchange frequency. [REF-24]

    A case of poisoning of a female with fenthion was reported in which the initial cholinergic crisis was delayed 5 days and recurred 24 days after ingestion. Psychosis was a persistent and sometimes singular manifestation. [REF-25]

    A case report of prolonged symptomatology due to ingestion of fenthion in a 43 yr old male, was presented. Intense cholinergic manifestations with convulsive crises were apparent at various times through the first 18 days of hospitalization. [REF-26]

    Toxic by ingestion, inhalation, and skin absorption. [REF-27]

    A 65 yr old Caucasian female developed an intermediate syndrome seven days after an acute cholinergic crisis, caused by the ingestion of fenthion. Cholinesterase activity in the blood, plasma, and red cells was monitored daily by the method according to Nenner and serial serum fenthion levels were measured by capillary gas chromatography. Electromyographic studies showed fade on tetanic stimulation by means of surface electrodes at 20 Hz of the left musculus, and abductor digiti quinti at day 7, which could no longer be observed at day 19. Fade on low frequency stimulation and post-tetanic facilitation were both absent. A biopsy of the nervus suralis was normal. A biopsy of the musculus tibialis anterior revealed a limited rhabdomyolysis with a very weak staining for cholinesterase. It is hypothesized that the pathophysiologic process underlying the syndrome is the result of a time-confined phenomenon, which includes both changes in the postsynaptic structures by a desensitization process and a gradually restoring ratio of acetylcholine to acetylcholinesterase. This hypothesis is suggested by the similarity in the EMG findings of this patient and those in myasthenia gravis, which is known to be characterized by a postsynaptic transmission defect. [REF-28]

    The acute biocidal effects of organophosphorus pesticides are a central feature of modern agricultural chemistry, and also define the concerns of regulatory toxicology. Less well known, but more complex and idiosyncratic, is the potential for some agents to produce a delayed and progressive polyneuropathy -- organophosphorus induced delayed neurotoxicity. On three occasions during the past ten years, the NIOSH had been asked to evaluate human delayed neurotoxicity from three commercially available pesticides. These were leptophos, fenthion, and isofenphos. In each case, human disease was either observed or suggested by specialized toxicity testing. The reasons that federally recommended screening measures failed to identify a potential for human neurotoxicity were not accidental, but stem from a systematic approach that focuses on a traditional definition of acute lethal toxicity. The oral single dose study on one species appears to be insufficient for recognizing the delayed neurotoxic hazard of many representatives of this chemical class. The recent addition of a recommended biochemical assay -- neurotoxic esterase -- to federal guidelines potentially improves sensitivity, but it is purely adjunctive and does not amend underlying ambiguities in selecting the dose and route of administration. It is also quite probable that human neurotoxicity may be a potential hazard from exposure to more than the handful of organophosphorus pesticides that have been described in the literature. [REF-29]

7-3 NON-HUMAN TOXICITY EXCERPTS:

    Moderately toxic to fish (1 mg/l for immature Lebistes reticulans causes no damage over 48 hr). Male whitebait are by contrast more susceptible. [REF-30, p.A203/Oct 83]

    IN 1 YR FEEDING TRIALS DOGS RECEIVING 50 MG/KG DIET SHOWED NO LOSS OF WT OR IN FOOD CONSUMPTION. [REF-1, p.387]

    APPRECIABLY MORE TOXIC TO FOWL THAN TO MAMMALS. [REF-23, p.II-295]

    SIGNS OF INTOXICATION /FROM ACUTE ORAL EXPOSURE IN BIRDS/: LACRIMATION, FOAMY SALIVATION, TRACHEAL CONGESTION, GOOSE-STEPPING ATAXIA, IMMOBILITY, TONIC TREMORS, TACHYPNEA, DYSPNEA, CLONIC CONVULSIONS OR OPISTHOTONOS. SIGNS APPEARED AS SOON AS 8 MIN & MORTALITIES USUALLY OCCURRED BETWEEN 30 MIN & 2 HR AFTER TREATMENT. [REF-31, p.43]

    A single ip injection of fenthion at rates of 40 or 80 mg/kg on one day, especially /on day 10, 11, or 12/ of gestation, was embryotoxic in mice. There was a statistically significant increase in fetal anomalies in the young of dams that received 40 mg/kg on days 8 or 10, but both the percent of resorptions & the percent malformed were less at 80 mg/kg. Dosages of 120 to 160 mg/kg on days 8, 9, or 10 of gestation had no effect on litter size at birth or on survival rate of the young. Fetuses were injured mainly by dosages that produced toxicity in the dam. [REF-32, p.368]

    The use by 5 generations of mice of drinking water containing 60 ppm fenthion caused little or no effect on mating success, slightly increased the time from pairing to delivery of young, & caused a slight but statistically significant increase in mortality in some but not all litters. It was not teratogenic & did not result in any histological change in the liver or kidney. [REF-32, p.368]

    THE 30-DAY EMLD /EMPIRICAL MIN LETHAL DOSAGE/ FOR MALLARDS IS 0.5 MG/KG/DAY FOR BOTH SEXES. ... CUMULATIVE TOXICITY INDEX ... 11.9, INDICATING MODERATE CUMULATIVE ACTION. THE FERTILITY OF EGGS LAID BY SURVIVORS OF THE TREATMENT LEVEL AT 0.5 MG/KG/DAY WAS MARKEDLY REDUCED. [REF-31, p.44]

    A daily diet containing 300 ppm fenthion was given to groups of Donryn rats. Allanimals showed symptoms of organophosphate intoxication such as nervousness, general spasms, diarrhea, salivation & ophthalmological symptoms, such as eyeball protrusion, keratoconus & corneal turbidity. [REF-9, p.267]

    MICE ARE MORE SENSITIVE THAN RATS OR GUINEA PIGS TO FENTHION. [REF-33, p.986]

    LETHAL AMOUNTS OF ORGANOPHOSPHATES CAUSE DEATH BY A COMBINATION OF EFFECTS OF MUSCARINIC, NICOTINIC, & CENTRAL CHOLINERGIC OVERSTIMULATION &/OR RECEPTOR PARALYSIS. THUS HYPOTENSION, BRADYCARDIA, BRONCHOCONSTRICTION & BRONCHIAL FLUID ACCUM, INABILITY OF TONICALLY RIGID (OR FLACCID-PARALYTIC) RESP MUSCLES TO WORK PROPERLY, CYANOSIS & CENTRAL RESP DEPRESSION ARE MANIFESTED. ANIMAL DIES OF ASPHYXIA. FROM THIS IT WOULD SEEM THAT ORGANOPHOSPHATES SHOULD BE CLASSIFIED UNDER POISONS CAUSING ... SIGNS OF RESP INSUFFICIENCY. ... IN PRACTICE, HOWEVER,THE OUTSTANDING CLINICAL SIGNS SEEN IN HERD OUTBREAKS & IN AMBULATORY ANIMALS ARE GENERALLY THOSE OF BEHAVIORAL, MOTOR, & MUSCLE STIMULATION. /ORGANOPHOSPHATE PESTICIDES/ [REF-33, p.988]

    SIGNS OF MUSCARINIC CHOLINERGIC OVERSTIMULATION INCLUDE PROFUSE SALIVATION; LACRIMATION; SEROUS OR SEROMUCOUS NASAL DISCHARGE; INCREASED RESPIRATORY SOUNDS ... COLIC, & DIARRHEA ... PUPIL CONSTRICTION, SWEATING, COUGHING; VOMITING ... FREQUENT URINATION. ... CENTRAL NERVOUS SIGNS ... INCLUDE ... ANXIETY, RESTLESSNESS, & HYPERACTIVITY ... . /ORGANOPHOSPHATE PESTICIDES/ [REF-33, p.990]

    Significant incr in sister chromatid exchanges in V79 cells treated with fenthion was observed. [REF-34]

    Intoxication with sublethal Lebaycid (fenthion) concn led to total atresia of the ovaries in 90% of the treated specimens of Tilapia leucosticta. The gonads were filled with atretic follicles and mature eggs were never found. [REF-35]

    Fenthion (50 mg/kg) was admin sc twice/wk for 1 yr; the total dosage for each animal ranged from 1.6-1.8 g. Concurrent with the fenthion admin, the amplitude of the scotopic electroretinogram gradually declined, disappearing by the 12th month in all treated pigmented rats. For the albino rats, the electroretinogram amplitude disappeared as early as the 6th mo in 7 of 15 treated animals. Funduscopically, degeneration of the retina was observed in all rats when electroretinogram responses had disappeared. Histopathological studies confirmed degeneration of the sensory retina and marked abnormalities in the pigment epithelium cells. Treated pigmented rats also had reduced a rhodopsin concn in the retina by the 3rd month. Levels of butylcholinesterase in plasma and liver were extremely reduced after 3 mo of fenthion treatment. [REF-36]

    Cultured chick dorsal root ganglia were exposed to 0, 0.01, 0.05, 0.1, 1 or 10 mM fenthion for 72 hr. 10 to 50 replicates were evaluated per treatment group during 2 separate trials. Light microscopic evaluation revealed a dose response relationship between the concn of fenthion and severity of morphological changes. In a second expt, cultured explants were treated with lower concn of fenthion (0.001 mM) and morphologic alterations were compared to those observed in explants treated with 0.001 mM paraoxon. Based on both light and electron microscopy, explants treated with either organophosphate exhibited a significant alteration in cell morphology. Initial lesions were observed first in the neurites and pseudopodia and consisted of vacuolization, loss of tubular structures, retraction of pseudopodia, and cell membrane disruption at the growth cone. Lipid accumulations were observed within the cytoplasm of treated cells. The effects of paraoxon on dorsal root ganglia cell morphology were significantly more severe than the effects of fenthion, and lipid vacuoles observed in paraoxon treated cells were several times larger than those observed in fenthion treated cells (5 to 10 um in diameter vs 0.5 to 1.0 um in diameter). [REF-37]

    Two nesting colonies of quelea in Kenya, 10 and 40 ha in size were sprayed with 40 and 100 l of Queletox (60% fenthion), respectively. Colony fenthion levels, obtained from filter paper deposits, were from 24 to 524 g/ha. Fenthion applications caused massive mortality to quelea and insects. Young quelea began dying in large numbers about 20 hr after spraying. In both colonies, quelea died during a 4 to 7 day period. In the larger colony, dead and dying birds were found over an area of up to 35 sq km. Groups of 5 to 6 quelea, placed in cages in the colony and 100, 200, and 300 m downwind, were also monitored. In addition 1 to 3 individuals of laughing doves, harlequin quail, domestic chickens, and black-faced sandgrouse were put in cages in the center of the colonies and exposed to sprays. Nontarget, granivorous bird species appeared unaffected. All but 2 of the 47 caged quelea died. The morning after the spray, fenthion residues from feathers of dead or debilitated quelea averaged 44.0 ug/bird in one colony and 83.7 ug in the other. Fenthion residues on dead insects ranged from 0 to 23.0 ug, and residues on grasses were 38 and 28 ppm in the two colonies on the first day of sampling, but had decr to 1.9 ppm on the third. Of 24 radio equipped raptors tracked for up to 17 days after spraying, only 2 were found moribund. However, based on cholinesterase depression, 16 of 23 raptors examined after spraying were thought to have been exposed. 44 birds of 17 species other than quelea were found dead during 71 hr of searches in or near colonies after fenthion application. For the species tested, cholinesterase activity of < or = 20 /SRP: umol/min/g/ suggested exposure to fenthion, while most debilitated or moribund birds had levels < or = 10 /SRP: umol/min/g/. [REF-38]

    Non-phytotoxic when used as recommended. Some varieties of apples and cotton may be injured. [REF-6, p.A203/AUG 87]

    Brain and plasma cholinesterase activities were determined for mallard ducklings (Anas platyrhynchos) exposed to fenthion. Recovery of brain cholinesterase activity was rapid to about 50% of normal, followed by a slower rate of recovery until normal ChE activity level was attained. Recovery of brain cholinesterase activity can be modeled for interpretation of sublethal inhibition of brain cholinesterase activities in wild birds following environmental applications of organophosphates. [REF-39]

    Iv administration of the lethal dose of diazinon or fenthion, P = S type organophosphates, to urethan anesthetized rats induced bradycardia and transient apnea followed by a decline of blood pressure, and death. The mechanisms of the lethal action of these organophosphates in rats through measurements of blood pressure, heart rate, and respiratory pattern was investigated. Cardiorespiratory effects of these cmpd were compared in the five different conditions under anesthesia; 1) normal (without treatment), 2) artificially ventilated, 3) vagotomized, 4) atropinized, 5) pithed, vagotomized and atropinized. It was found that the administration of 200 mg/kg of fenthion and 100 mg/kg of diazinon caused sudden bradycardia, transient apnea and gradual decline of blood pressure in the anesthetized normal rat, and the rat died. The rats in other conditions also died except the artificially ventilated rats, in which 400 mg/kg of fenthion was administered to cause hypotension and subsequent death. Hypotension was observed consistently even after the cardiac effect such as bradycardia was eliminated by atropine treatment. In the pithed rats which were further vagotomized and atropinized, these organophosphates also caused hypotension. These results may indicate that hypotension is the main cause of death which resulted from iv administration of the P = S types. Hypotension may be caused by peripheral cardiovascular effect of the P = S types, which is unrelated to cholinergic mechanisms. [REF-40]

    ... Results of acute toxicity (oral and dermal), cumulative toxicity, subchronic toxicity, and conjunctiva irritation tests are reported. The mutagenic effects of fenthion, using sister chromatid exchange (in vivo) and unscheduled DNA synthesis (in vitro) as indicators, were also tested. Histochemical changes in enzyme activities (including acetylcholinesterase, adenosine triphosphatase, and alkaline phosphatase) in tissues were
    observed. The results showed that the acute toxicity of fenthion belongs to highly toxic category. The highly cumulative effect of fenthion was also observed. The subchronic toxicity test, however, did not reveal any abnormal effects except the inhibition of cholinesterase activity in plasma. The dose and cholinesterase activity relationship equation was Y = 0.82X + 4.71. The sister chromatid exchange and unscheduled DNA synthesis tests revealed no mutagenic potential. In histochemical experiments, it was found that acetylcholinesterase activity in tissues was markedly inhibited. Alkaline phosphatase and adenosine triphosphatase activities at the cortex renis were increased in the treated rats. [REF-41]

    The neurotoxic effects of long term, low level exposure to the commercially available insecticide, Fenthion, were examined. Young (2 mo) adult, male Long Evans rats were dermally exposed to Fenthion (25 mg/kg, 3 times/week) and sampled after 2 and 10 mo exposure to assess neurotoxic damage in the hippocampus using morphological and biochemical endpoints. Histopathology, consisting of gliosis, swollen and necrotic neurons, and cell dropout, occurred in the dentate gyrus, CA4 (hilus), and CA3 sectors as early as 2 mo postexposure. Acetylcholinesterase staining of brain tissues taken at this time was severely reduced in the septal nuclei, the dentate gyrus molecular layer, the CA4, and the hippocampus proper. After 10 mo exposure to Fenthion, cellular necrosis and gliosis intensified in the CA4 and CA3 regions and occasionally involved the CA2. Radiometric assays of acetylcholinesterase activity in the hippocampus indicated a 65 and 85% depression after 2 and 10 mo exposure, respectively. Quinuclidinyl benzilate binding for the hippocampal muscarinic receptor was reduced by 6 and 15%, after 2 and 10 mo exposure, respectively. A separate group of older (12 mo) rats was exposed to the same dosing regimen of Fenthion and examined for neuropathological damage after 2 and 10 mo exposure. Aged animals exposed for only 2 mo expressed severe hippocampal degeneration in a pattern similar to that seen in the young adult after 10 mo exposure. Aged animals exposed for 10 mo showed more extensive histopathology of the CA4-2 and occasionally CA1. These observations indicate that in both young adult and aged animals, subchronic, low level exposure to anticholinesterase cmpd can result in serious neurotoxic consequences to the mammalian hippocampus. [REF-42]

    House sparrows, Passer domesticus, dermally exposed to 'Rid-A-Bird' perches and solution (active ingredient: 11% fenthion) under realistic but controlled conditions, were offered to American kestrels, Falco sparverius, in a laboratory setting in groups of four birds comprised of one fenthion exposed and three unexposed birds. In 15 of 30 predation trials, kestrels captured a sparrow and were considered successful. Kestrels captured the fenthion exposed sparrows in 12 of these cases, demonstrating a significant differential selection of contaminated sparrows. Kestrels captured five of six sparrows obviously affected by fenthion that were displaying aberrant behavior at the time of capture. Behavioral effects as a result of fenthion exposure may have made treated house sparrows more conspicuous to kestrels, influencing kestrel prey choice. Selective predation on fenthion exposed prey by raptors may amplify any existing risk of secondary poisoning in a field situation. [REF-43]

7-4 NATIONAL TOXICOLOGY PROGRAM REPORTS:

    A bioassay of fenthion for possible carcinogenicity was conducted by administering the test chemical in feed to F344 rats ... . Groups of 50 rats of each sex ... were administered fenthion in the diet at one of two doses, either 10 or 20 ppm, for 103 weeks and then observed for 0 to 2 additional weeks. Matched controls consisted of groups of 25 untreated animals ... of each sex. All surviving animals were killed at 103 to 105 weeks. The mean body weights and the survivals of the dosed animals were essentially unaffected by administration of the test chemical ... . Thus, most of the animals may have been able to tolerate higher doses. Sufficient numbers of animals in all groups of rats ... were at risk for development of late-appearing tumors. In the male and female rats ... no tumors occurred at incidences that were significantly higher in dosed groups than in control groups. ... It is concluded that under the conditions of this bioassay, fenthion was not carcinogenic for male or female F344 rats. [REF-44]

    Groups of ... 50 B6C3F1 mice of each sex were administered fenthion in the diet at one of two doses, either 10 or 20 ppm, for 103 wk ... . Matched controls consisted of groups of 25 untreated animals of each ... sex. All surviving animals were killed at 103 to 105 wk. The survival of the low-dose male mice, ... was significantly lower than that of the corresponding matched control. ... In the ... female mice, no tumors occurred at incidences that were significantly higher in dosed groups than in control groups. In the male mice, sarcomas, fibrosarcomas, or rhabdomyosarcomas of the integumentary system occurred at incidences that were dose related (p= 0.043). In direct comparisons of the incidences of these tumors in the dosed groups with the incidence in the control group, the P values of 0.048 and 0.028 for the low and high dose groups, respectively, did not meet the Bonferroni criterion of p= 0.025 for significance when multiple comparisons are made (controls 0/25, low-dose 7/49 or 14%, high-dose 8/48 or 17%). However, the incidence of sarcomas and fibrosarcomas in historical-control male B6C3Fl mice used in bioassays of other chemicals tested at this same laboratory was 7/435 ( 1.6%), and no rhabdomyosarcomas occurred in the historical control male mice. Fenthion was not carcinogenic for ... female B6C3F1 mice. The increased incidence of sarcomas, fibrosarcomas, and especially rhabdomyosarcomas of the integumentary system in the male B6C3F1 mice suggested that the test chemical was carcinogenic in these animals. [REF-44]

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

    1. INSURE THAT A CLEAR AIRWAY EXISTS BY ASPIRATION OF SECRETIONS IF NECESSARY. ADMIN OXYGEN BY MECHANICALLY ASSISTED PULMONARY VENTILATION IF RESPIRATION IS DEPRESSED. IMPROVE TISSUE OXYGENATION AS MUCH AS POSSIBLE BEFORE ADMIN ATROPINE TO MINIMIZE RISK OF VENTRICULAR FIBRILLATION. IN SEVERE POISONINGS, IT MAY BE NECESSARY TO SUPPORT PULMONARY VENTILATION MECHANICALLY FOR SEVERAL DAYS. 2. ADMIN ATROPINE SULFATE IV, OR IM IF IV INJECTION IS NOT POSSIBLE. ... IN MODERATELY SEVERE POISONING: ADULT DOSAGE AND CHILDREN OVER 12 YR: 0.4-2.0 MG REPEATED EVERY 15 MIN UNTIL ATROPINIZATION IS ACHIEVED. MAINTAIN ATROPINIZATION WITH REPEATED DOSAGE OF 0.02-0.05 MG/KG BODY WEIGHT. /ORGANOPHOSPHATE PESTICIDES/ [REF-45]

    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 PRODUCETS 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-46]

    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-46]

    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-47]

    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 OVE 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-48]

    7. OBSERVE PATIENT CLOSELY FOR AT LEAST 72 HOURS (LONGER IN CASES OF ORGANOCHOSPHATE 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-49]

    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-50]

    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-51]

9 ***METABOLISM AND PHARMACOLOGY ***

9-1 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    LACTATING JERSEY COWS WERE FED DIETS CONTAINING FENTHION. MILK CONTAINED TRACES OF FENTHION & SMALL AMOUNTS OF FENTHION SULFOXIDE & SULFONE & SULFOXIDE OF OXYGEN ANALOG. SULFONE & SULFOXIDE OF FENTHION & ITS OXYGEN ANALOG WERE FOUND IN URINE. FENTHION SULFOXIDE WAS FOUND IN FECES. [REF-52, p.203]

    ... In cows, about the same percentage of various metabolic fractions derived from (32)P fenthion appeared in the feces following dermal application as appeared after im injection, indicating that the dermally applied material had been ... absorbed, whether from the skin or from the GI tract, after being licked from the skin. [REF-32, p.368]

    ON RICE PLANTS, ONLY ABOUT 10% OF APPLIED MATERIAL REMAINED AFTER 6 HR. ... USING LABELED MATERIAL, ALMOST HALF OF ACTIVITY WAS FOUND IN BRAN; 6.5% IN HUSK, & 14.7% IN POLISHED RICE. [REF-53, p.209]

    ... Fenthion has lipophilic properties, it deposits in adipose tissue. [REF-33, p.16/1059]

    Following dermal application of (32)P fenthion /to cows/ at the rate of 9 mg/kg, 45-55% of the radioactivity (primarily in the form of water-soluble hydrolysis products) was recovered in the urine, 2.0-2.5% in the feces, and 1.5-2.0% in the milk. [REF-54, p.1024]

    In mammals, following oral administration, elimination is mainly in the form of hydrolysis products in the urine. [REF-6, p.A203/AUG 87]

    In steers slaughtered at 3 days after treatment, residues of fenthion, fenthion sulfoxide, fenthion sulfone, and an oxygen analog of fenthion can be detected in body fat. Ten days after treatment with fenthion, fenthion sulfone cannot be detected; however, the other two metabolites can be found. Also, unchanged fenthion is present in fat 10 days after treatment. [REF-33, p.16/1059]

9-2 METABOLISM/METABOLITES:

    ... FENTHION IS METABOLIZED IN PLANTS INITIALLY TO SULFOXIDE. THE METABOLIC CONVERSION OF THIOETHER GROUP TO SULFOXIDE IS RAPID & SUBSEQUENT METAB TO SULFONE & DESULFURATION TO PHOSPHATE SULFOXIDE & SULFONE IS SLOWER. [REF-55, p.162]

    ... STABLE FLY & BED BUG RAPIDLY METABOLIZED FENTHION. OXIDATION OCCURRED AT THIOPHOSPHORYL & THIOETHER POSITIONS. LATTER PATH PRODUCED FENTHION SULFOXIDE & FENTHION SULFONE. OTHER PATH GAVE RISE TO FENOXON & 4-METHYLSULFONYL-M-CRESOL. THE SULFINYL CRESOL ANALOG WAS ALSO OBSERVED. THE HYDROLYTIC PRODUCTS WERE CONJUGATED & EXCRETED. FOLLOWING CONVERSION TO THE OXYGEN ANALOG, OXIDATION OF THIOETHER WAS MORE RAPID. [REF-52, p.202]

    FOURTEEN DAYS AFTER APPLICATION /TO RICE PLANTS/, WATER SOL METABOLITES WERE FOUND IN RICE GRAINS: PHOSPHATE & THIOPHOSPHATE, DIMETHYL PHOSPHATE & THIOPHOSPHATE, DEMETHYL FENTHION, & UNKNOWN CMPD. [REF-53, p.209]

    FENTHION SULFOXIDE & SULFONE & FENTHION PHOSPHATE SULFOXIDE OR SULFONE HAVE BEEN IDENTIFIED IN HOUSEFLIES AFTER TOPICAL APPLICATION ... . AT LEAST 5 INTACT ESTER DERIVATIVES OF FENTHION HAVE BEEN ISOLATED FROM BOLL WEEVIL, GERMAN COCKROACHES, & RATS. [REF-55, p.163]

    LARVAE OF RESISTANT CULEX PIPIENS FATIGANS ABSORBED HALF AS MUCH FENTHION AS THOSE NON-RESISTANT & DEGRADED PROPORTIONATELY TWICE AS MUCH TO WATER SOL METABOLITES. OXONASE ACTIVITY WAS FOUR FOLD GREATER IN RESISTANT STRAIN. ESTERASE ACTIVITY WAS ALSO GREATER & COULD HYDROLYZE FENOXON. RESISTANT & SUSCEPTIBLE STRAIN LARVAE SHOWED 3 IDENTICAL PEAKS: DIMETHYL PHOSPHORIC ACID, O,O-DIMETHYL PHOSPHOROTHIONIC ACID; & UNIDENTIFIED COMPD. [REF-52, p.202]

    IN SUICIDES WITH FENTHION, 3-METHYL-4-MERCAPTOPHENOL ... IDENTIFIED IN STOMACH CONTENTS & IN URINE BY MEANS OF TLC, PAPER CHROMATOGRAPHY, & UV SPECTRA. [REF-53, p.209]

    Fenthion ... was metabolized in steers to the corresponding sulfoxide (1-7%), sulfone (6-0%), & the oxon (2%), but neither the oxon sulfoxide nor the oxon sulfone, which had been reported, could be detected. However, 10 days after percutaneous dosing, most of the compound (more than 90%) remained unmetabolized. [REF-56, p.303]

    In steers slaughtered at 3 days after treatment, residues of fenthion, fenthion sulfoxide, fenthion sulfone, and an oxygen analog of fenthion can be detected in body fat. Ten days after treatment with fenthion, fenthion sulfone cannot be detected; however, the other two metabolites can be found. Also, unchanged fenthion is present in fat 10 days after treatment. [REF-33, p.16/1059]

    In plants, fenthion is oxidized to the sulfoxide and sulfone, both of which possess insecticidal properties. Further degradation occurs to the sulphone phosphate, which undergoes hydrolysis. [REF-6, p.A203/AUG 87]

    LACTATING JERSEY COWS WERE FED DIETS CONTAINING FENTHION. MILK CONTAINED TRACES OF FENTHION & SMALL AMOUNTS OF FENTHION SULFOXIDE & SULFONE & SULFOXIDE OF OXYGEN ANALOG. SULFONE & SULFOXIDE OF FENTHION & ITS OXYGEN ANALOG WERE FOUND IN URINE. FENTHION SULFOXIDE WAS FOUND IN FECES. [REF-52, p.203]

9-3 MECHANISM OF ACTION:

    Organophosphates poison insects and humans primarily by phosphorylation of the acetylcholinesterase enzyme at nerve endings. /Organophosphate Cholinesterase-inhibiting pesticides/ [REF-57, p.2]

9-4 INTERACTIONS:

    The equitoxic coadministration of 2-sec-butylphenyl N-methylcarbamate and fenthion resulted in only a 1.6 fold potentiation compared to the expected /acute oral/ LD50 /of the methyl carbamate/. However, 1 hr oral pretreatment with 3 (1/100 LD50), 7.5, 15, and 30 mg/kg of fenthion resulted in 5, 9, 12, and 15 fold potentiation of the acute oral toxicity of 2-sec-butylphenyl N-methylcarbamate, respectively. These fenthion pretreatments caused significant incr in the 2-sec-butylphenyl N-methylcarbamate plasma concn and in the area under the concentration-time curve. These results suggested that fenthion pretreatment caused the potentiation of the acute toxicity of 2-sec-butylphenyl N-methylcarbamate partially by the inhibition of detoxication of 2-sec-butylphenyl N-methylcarbamate. [REF-58]

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

10-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Fenthion's use as an insecticide releases the compound directly to the environment through applications in sprays, dusts and other application mechanisms. If released to the atmosphere, fenthion will degrade rapidly in the vapor-phase by reaction with photochemically produced hydroxyl radicals (half-life of about 5 hr). When released to soil or water, fenthion will degrade through photodegradation and biodegradation; in the presence of sunlight, photodegradation will likely dominate. The persistence half life of fenthion in water under field conditions has been reported to range from 2.9 to 21.1 days for various ocean, river, swamp, lake and canal waters. However, it may be more persistent in some environments, such as salt marsh sediments (below several mm deep), where light and oxygen are limited. The US Dept of Agric's Pesticide Properties Database lists a soil half-life of 34 days for fenthion. Fenthion is expected to have very low soil mobility. Occupational exposure to fenthion occurs through dermal contact and inhalation of dust and sprays, especially to workers applying the compound as an insecticide. Since fenthion has been detected in American foods, exposure to the general population may occur through consumption of foods containing fenthion residues. (SRC) 

10-2 ECOTOXICITY VALUES:

  . LD50 ANAS PLATYRHYNCHOS (MALLARD DUCK) MALE ORAL 5.94 MG/KG (95% CONFIDENCE LIMIT 4.28-8.23 MG/KG) 4 MO OLD /SAMPLE 90% PURE/ [REF-31, p.43]

  . LD50 PHASIANUS COLCHICUS (PHEASANT) FEMALE ORAL 17.8 MG/KG (95% CONFIDENCE LIMIT 9.33-34 MG/KG) 7-22 MO OLD /SAMPLE 99% PURE/ [REF-31, p.43]

  . LD50 ALECTORIS CHUKAR (CHUKAR) ORAL 25.9 MG/KG (95% CONFIDENCE LIMIT 15.8-42.7 MG/KG) 3 MO OLD /SAMPLE 90% PURE/ [REF-31, p.43]

  . LD50 COTURNIX JAPONICA (JAPANESE QUAIL) FEMALE ORAL 10.6 MG/KG (95% CONFIDENCE LIMIT 8.41-13.3 MG/KG) 3 MO OLD /SAMPLE 99% PURE/ [REF-31, p.43]

  . LD50 COLUMBA LIVIA (ROCK DOVE) ORAL 4.63 MG/KG (95% CONFIDENCE LIMIT 3.24-6.61 MG/KG) /SAMPLE 99% PURE/ [REF-31, p.43]

  . LD50 ZENAIDA MACROURA (MOURNING DOVE) ORAL 2.50 MG/KG (95% CONFIDENCE LIMIT 1.25-5.00 MG/KG) /SAMPLE 99% PURE/ [REF-31, p.43]

  . LD50 PASSER DOMESTICUS (HOUSE SPARROW) ORAL 22.7 MG/KG (95% CONFIDENCE LIMIT 14.6-35.1 MG/KG) FEMALES /SAMPLE 99% PURE/ [REF-31, p.43]

  . LD50 CARPODACUS MEXICANUS (HOUSE FINCH) ORAL APPROX 10 MG/KG /SAMPLE 90% PURE/ [REF-31, p.43]

  . LD50 BRANTA CANADENSIS (CANADA GEESE) ORAL 12.0 MG/KG (95% CONFIDENCE LIMIT 8.48-17.0 MG/KG) /SAMPLE 99% PURE/ [REF-31, p.43]

  . LD50 CALLIPEPLA CALIFORNICA (CALIFORNIA QUAIL) MALE ORAL 15 MG/KG (95% CONFIDENCE LIMIT 11.9-18.9 MG/KG) 6-7 MO OLD /SAMPLE 99% PURE/ [REF-31, p.43]

  . LD50 COLINUS VIRGINIANUS (BOBWHITE QUAIL) MALE APPROX 4.00 MG/KG /SAMPLE 99% PURE/ [REF-31, p.43]

  . LD50 Bobwhite 30 ppm in 5 day diet (95% confidence limit 21-41 mg/kg) 10 day old /Technical/ [REF-59, p.22]

  . LD50 Japanese quail 86 ppm in 5 day diet (95% confidence limit 68-109 mg/kg) 19 day old /Technical/ [REF-59, p.22]

  . LD50 Ring necked pheasant 202 ppm in 5 day diet (95% confidence limit 154-254 mg/kg) 10 day old /Technical/ [REF-59, p.22]

  . LD50 Mallard 231 ppm in 5 day diet (95% confidence limit 108-395 mg/kg) 10 day old /Technical/ [REF-59, p.22]

  . EC50 Simocephalus serrulatus (daphnid), immobilization, 0.62 ug/l/48 hr (95% confidence limit 0.44-0.87 ug/l), 1st instar. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 97%/ [REF-60, p.41]

  . EC50 Daphnia pulex (daphnid), immobilization, 0.80 ug/l/48 hr (95% confidence limit 0.56-1.20 ug/l), 1st instar. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 97%/ [REF-60, p.41]

  . LC50 Asellus brevicaudus (sowbugs) 1800 ug/l/96 hr (95% confidence limit 1100-4900 ug/l), mature. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 97%/ [REF-60, p.41]

  . LC50 Gammarus lacustris (scud) 8.4 ug/l/96 hr (95% confidence limit 5.0-12.0 ug/l), mature. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 97%/ [REF-60, p.41]

  . LC50 Orconectes nais (crayfish) 50 ug/l (95% confidence limit 35-90 ug/l), early instar. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 97%/ [REF-60, p.41]

  . LC50 Pteronarcys californica (stonefly) 4.5 ug/l/96 hr (95% confidence limit 3.3-6.7 ug/l), second yr class. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 97%/ [REF-60, p.41]

  . LC50 Salmo clarki (cutthroat trout) 1580 ug/l/96 hr (95% confidence limit 1290-1930 ug/l), wt 1.2 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 97%/ [REF-60, p.41]

  . LC50 Salvelinus namaycush (lake trout) 1900 ug/l/96 hr (95% confidence limit 1{00-2020 ug/l), wt 2 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material 97%/ [REF-60, p.41]

  . EC50 Cypridopsis vidua (seed shrimp) 18 ug/l/48 hr, mature. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 46%/ [REF-60, p.41]

  . LC50 Palaemonetes kadiakensis (glass shrimp) 10 ug/l/96 hr (95% confidence limit 7.1-14.0 ug/l), mature. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 46%/ [REF-60, p.41]

  . LC50 Oncorhynchus kisutch (coho salmon) 1320 ug/l/96 hr (95% confidence limit 1020-1680 ug/l), wt 0.4 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 46%/ [REF-60, p.41]

  . LC50 Salmo gairdneri (rainbow steelhead trout) 930 ug/l/96 hr (95% confidence limit 750-1150 ug/l), wt 1 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 46%/ [REF-60, p.41]

  . LC50 Salmo trutta (brown trout) 1330 ug/l/96 hr (95% confidence limit 966-1820 ug/l), wt 1.1 g.Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 46%/ [REF-60, p.41]

  . LC50 Cyprinus carpio (carp) 1160 ug/l/96 hr (95% confidence limit 532-2550 ug/l), wt 0.5 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytexspray concentrate, 46%/ [REF-60, p.41]

  . LC50 Pimephales promelas (fathead minnow) 2440 ug/l/96 hr (95% confidence limit 1830-3270 ug/l), wt 0.9 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 46%/ [REF-60, p.41]

  . LC50 Ictalurus melas (black bullhead) 1350 ug/l/96 hr (95% confidence limit 1020-1800 ug/l), wt 1.2 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 46%/ [REF-60, p.41]

  . LC50 Ictalurus punctatus (channel catfish) 1600 ug/l/96 hr (95% confidence limit 1250-2060 ug/l), wt 1.1 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 46%/ [REF-60, p.41]

  . LC50 Lepomis cyanellus (green sunfish) 2340 ug/l/96 hr (95% confidence limit 1750-3130 ug/l), wt 1.1 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 46%/ [REF-60, p.41]

  . LC50 Perca flavescens (yellow perch) 1650 ug/l/96 hr (95% confidence limit 1350-2020 ug/l), wt 1.4 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 46%/ [REF-60, p.41]

  . LC50 Carassius auratus (goldfish) 3404 ug/l /96 hr (95% confidence limit 1775-6536 ug/l), wt 0.9 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 47.5%/ [REF-60, p.41]

  . LC50 Lepomis macrochirus (bluegill) 1380 ug/l/96 hr (95% confidence limit 1080-1770 ug/l), wt 1.5 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 47.5%/ [REF-60, p.41]

  . LC50 Micropterus salmoides (largemouth bass) 1540 ug/l/96 hr (95% confidence limit 1430-1660 ug/l), wt 0.9 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Baytex spray concentrate, 47.5%/ [REF-60, p.41]

  . LC50 Coturnix japonica (Japanese quail) oral, 14 days old, (5 day ad libitum in diet) 132 ppm (95% confidence intervals 106-169 ppm) [REF-61, p.79]

10-3 ENVIRONMENTAL FATE:

  . TERRESTRIAL FATE: Biodegradation and photooxidation are expected to be important degradation processes in the terrestrial environment. Laboratory studies have shown that fenthion undergoes a photosensitized oxidation on soil surfaces exposed to sunlight (probably via singlet oxygen) with the formation of fenthion sulfoxide(1), and that the conversion rate is sufficiently rapid to make photooxidation an important transformation pathway(1). Biodegradation screening studies have demonstrated that fenthion can biodegrade under environmental conditions(2-4). The US Dept of Agric's Pesticide Properties Database reports a soil half-life of 34 days for fenthion(5). Based upon a Koc of 1500(5), fenthion is expected to have very low mobility in soil(6,SRC). In plants, fenthion oxidizes to the sulfoxide and sulfone which are both highly insecticidal(7). [REF-62]

  . AQUATIC FATE: Various screening studies have shown that fenthion can degrade via photodegradation and biodegradation in the aquatic environment(1-3). Photodegradation is the dominant transformation pathway when sunlight exposure is present(1-3); degradation rates can increase by as much as 3 to 8-fold in sunlight as compared to dark conditions(2). The persistence half life of fenthion in water under field conditions has been reported to range from 2.9 to 21.1 days for various ocean, river, swamp, lake and canal waters(1,4). However, it may be more persistent in some environments, such as salt marsh sediments (below several mm deep), where light and oxygen are limited(2-3). Aqueous hydrolysis is usually too slow to have any environmental importance(1); at 23.5 deg C, the hydrolysis half-life is approximately 101 days in distilled water and 69 days in salt water(1). One screening study measured a BCF of 16,600 in guppies (extractable lipid basis)(5) which indicates that bioconcentration in aquatic organisms may be somewhat important(SRC). [REF-63]

  . ATMOSPHERIC FATE: Based upon a reported vapor pressure of 3X10-5 mm Hg at 20 deg C(1), fenthion can exist in both the vapor and particulate phases in the ambient atmosphere, although the vapor phase can be expected to dominate(2,SRC). It will degrade rapidly in the vapor phase by reaction with photochemically produced hydroxyl radicals with an estimated half-life of about 5 hr(3,SRC). Particulate phase fenthion and aerosols released to air during spray applications of fenthion insecticide will be removed from air physically by dry and wet deposition(SRC). [REF-64]

10-4 BIODEGRADATION:

  . The effects of some potential chemical, photochemical, biological and environmental conditions upon the degradation of fenthion in laboratory and field experiments were investigated. The effects of biological activity on the degradation of fenthion were examined with mangrove swamp water in a dark bottle. Photolytic degradation was observed with mangrove water that was sterilized by the addition of mercuric chloride to 40 ppm and exposed to natural sunlight for the field study. Different natural waters (ocean, inlet, estuarine, mangrove swamp, freshwater lake, and canal) were collected and incubated in the pond for studying the fenthion disappearance rate in different types of water bodies. The stability of fenthion under acidic and alkaline conditions was observed for hydrolytic degradation. A comparison of the biological degradation by aquatic microorganisms against that of chemical degradation by pH adjustment was also investigated. The results show that fenthion remains relatively stable under acidic to neutral conditions. Under alkaline conditions fenthion still remains stable up to pH 11. Higher salinity resulted in a shorter half-life. Fenthion was found to be susceptible to biological degradation by anaerobic or non-photolytic organisms. In natural waters, the degradation of fenthion was related to the biological activity of each water sample. Mangrove water exhibited the lowest half-life (2.9 days) while the ocean water showed the longest half-life (21.1 days). [REF-65]

  . In a laboratory die-away study in natural water, the half-life of fenthion was 46.9 days under dark, sterile conditions and 19.7 days under dark, nonsterile conditions(1); with sunlight exposure, the half-lives were 10.9 days in sterile conditions and 2.9 in nonsterile conditions(1); this suggests an important biological route of degradation(1). In shake-flask screening studies using water and sediment from a salt marsh environment, fenthion degraded more rapidly in nonsterile conditions as compared to sterile conditions(2); although degradation rates in water-only tests were small, degradation in water sediment tests indicated that fenthion was degrading at least several times faster in the nonsterile conditions(2); a temperature increase of 8 deg C increased the biodegradation rates by a factor of 2.5(2). The biodegradation of fenthion was studied in a laboratory microcosm simulating a salt marsh environment(3); a half-life of 35.5 hr was observed in the water column under nonsterile conditions(3); under formalin-sterilized conditions, the half-life increased to 105 hr suggesting a biological route of degradation(3). [REF-66]

10-5 ABIOTIC DEGRADATION:

  . TRANSFORMATION OF FENTHION TO ITS SULFOXIDE & SULFONE ... EVEN OCCURS UPON ORDINARY EXPOSURE ... TO ATMOSPHERE & SUNLIGHT & IS APPARENTLY FUNCTION OF LIGHT INTENSITY. THERE IS PROBABILITY THAT FENTHION IS CONVERTED TO OXIDATION PRODUCTS ON LEAF SURFACES BEFORE ABSORPTION & METABOLISM BY PLANT. [REF-55, p.162]

  . The rate constant for the vapor phase reaction of fenthion with photochemically produced hydroxyl radicals has been estimated to be 7.6X10-11 cu cm/molecule-sec at 25 deg C which corresponds to an atmospheric half-life of about 5 hours at an atmospheric concn of 5X10+5 hydroxyl radicals per cu cm(1,SRC). In laboratory tests, fenthion was found to undergo a photosensitized degradation on soil surfaces exposed to sunlight with the formation of fenthion sulfoxide(2); it was postulated that singlet oxygen was the probable oxidant forming the sulfoxide, although other sensitized oxidation pathways were possible(2); the photosensitized loss from 4 different soils over a May 8, 1984 to May 11, 1984 exposure to sunlight ranged from 25-53%(2). [REF-67]

  . The hydrolytic half-life of fenthion in distilled buffered water at 23.5 deg C was experimentally determined to range from 116.5 days at pH 3 to 101.7 days at pH 9(1); at pH 11 the half-life decreases to 14.4 days(1). The hydrolytic half-life of fenthion was found to decrease with increasing salinity(1); with no salinity, the half-life was 101.7 days, but it decreased to 69.3 days as the salinity was increased to 0.04 ppb(1). Photodegradation was found to be an important degradation process in natural water(1); in a sterile natural water, the half-life was 46.9 days under dark conditions and 10.9 under sunlight exposure(1); in a nonsterile natural water, the half-life was 19.7 days under dark conditions and 2.9 under sunlight exposure(1). In sterile and nonsterile seawater studies, the half-life was approximately 3 to 8 faster under sunlight or fluorescent light than under dark conditions(2). Photolysis of thin films of fenthion via sunlight yielded O,S,S-trimethyl phosphorodithioate and O,O,O-trimethyl phosphorothioate as the major photodegradation products(3). [REF-68]

10-6 BIOCONCENTRATION:

  . Using a flow-through system and up to 11 days of exposure, a mean BCF of 16,600 (extractable lipid basis) was measured in guppies (Poecilia reticulata)(1). Based upon a measured Log Kow of 4.09(2) and a water solubility of 7.5 mg/l at 20 deg C(3), the BCF of fenthion can be estimated to be 760 and 200, respectively, from regression derived equations(4,SRC). These measured and estimated BCF values suggest that bioconcentration in aquatic organisms may have some environmental importance(SRC). A fenthion BCF of 62 was measured in tadpoles after a 96 hr exposure period in a flow-through system(5). [REF-69]

10-7 SOIL ADSORPTION/MOBILITY:

  . Based upon a measured log Kow of 4.09(1) and a water solubility of 7.5 mg/l at 20 deg C(2), the Koc of fenthion can be estimated to be 4000 and 1400, respectively, from regression derived equations(3,SRC). The US Dept Agric's Pesticide Properties Database lists a Koc value of 1500 for fenthion(4). According to a suggested classification scheme(5), these estimated Koc values suggest that fenthion is only slightly mobile in soil(SRC). [REF-70]

10-8 VOLATILIZATION FROM WATER/SOIL:

  . Based upon a vapor pressure of 3X10(-5) mm Hg(1) and a water solubility of 7.5 mg/l at 20 deg C(2), the Henry's Law constant for fenthion can be estimated to be 1.46X10-6 atm-cu m/mole(1,SRC). This value of Henry's Law constant indicates slow volatilization from water(3). Based on this Henry's Law constant, the volatilization half-life from a model river (1 m deep flowing 1 m/sec with a wind velocity of 3 m/sec) can be estimated to be about 42 days(2,SRC). The volatilization half-life from a model environmental pond can be estimated to be about 455 days if the effect of adsorption to sediment is ignored(3,SRC); if the maximum effect of adsorption to sediment is included, the estimated volatilization half-life from the pond exceeds five years(3,SRC). It has been estimated that the vapor loss of fenthion applied to a loam soil at 25 deg C, with an annual rainfall of 150 cm, would be roughly 0.2 to 3.0 kg/hectare/yr(5). [REF-71]

11*** SOURCES AND CONCENTRATIONS***
11-1 ARTIFICIAL SOURCES: 

  . Fenthion's use as an insecticide(1-2) releases the compound directly to the environment through applications in sprays, dusts and other application mechanisms(SRC). For mosquito control, fenthion is often applied as a thermal fog by aircraft(3); aerial drift can deposit aerial applications to surrounding areas(3). [REF-72]

11-2 WATER CONCENTRATIONS: 

  . Fenthion was detected in the water from the area where dead birds were found. Residue levels in the water were 16 ug/l 2 days after the area had been sprayed with the recommended level for mosquito control of 0.11 kg fenthion/ha. It is calculated that this application rate would produce a concn of 147 ug/l in water 15 cm deep. [REF-73]

  . GROUND WATER: Fenthion was not detected (detection limit of 5.0 ppb) in ground water samples collected from 54 wells used for municipal and private water supplies in California(1). [REF-74]

11-3 FOOD SURVEY VALUES: 

  . Virgin olive oil samples collected during two sampling periods between 1988 and 1990 in Greece, contained mean fenthion concns of 0.216 and 0.256 mg/kg(1); 50-79% of the 630 samples had detectable (detection limit of 0.005 mg/kg) fenthion residues(1); in addition to fenthion, the metabolites fenthion sulfoxide and the oxygen analogue (P=O) of fenthion were detected(1). In a US monitoring survey of 6970 produce samples (fruits and vegetables) collected between 1989 and 1991, fenthion was not detected in any sample at a detection limit of 0.200 ppm(2). As part of the FDA's Total Diet Study (Market Basket Survey) of the American diet for fiscal year 1978, fenthion was detected in only one food composite for the infant and toddler age classes(3); the concn was reported as a trace (detection limit not given)(3); no fenthion was detected (detection limit not given) for fiscal years 1979-1982(4). [REF-75]

  . Fenthion has been detected, by FDA's pesticide residue monitoring program, in American foods during fiscal years 1983-1990(1-3); however, the concns and the frequencies of occurrence were not reported(1-3). [REF-76]

11-4 MILK CONCENTRATIONS: 

  . Following dermal application of (32)P fenthion /to cows/ at the rate of 9 mg/kg, ... 1.5-2.0% /primarily in the form of water-soluble hydrolysis products/ was recovered in the milk. [REF-54, p.1024]

  . LACTATING JERSEY COWS WERE FED DIETS CONTAINING FENTHION. MILK CONTAINED TRACES OF FENTHION & SMALL AMOUNTS OF FENTHION SULFOXIDE & SULFONE & SULFOXIDE OF OXYGEN ANALOG. SULFONE & SULFOXIDE OF FENTHION & ITS OXYGEN ANALOG WERE FOUND IN URINE. [REF-52, p.203]

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

  . Occupational exposure to fenthion occurs through dermal contact and inhalation of dust and sprays, especially to workers applying the compound as an insecticide(1). Occupational exposure to fenthion is reported to occur in workers in CA who handle flea control products(2). Since fenthion has been detected in American foods(3-4), exposure to the general population may occur through consumption of foods containing fenthion residues(SRC). [REF-77]

  . NIOSH (NOES Survey 1981-1983) has statistically estimated that 2,030 workers are potentially exposed to fenthion in the USA(1). [REF-78]

12-2 AVERAGE DAILY INTAKE: 

  . Based upon an avg olive oil concn of 0.236 mg fenthion/kg olive oil(1) and an estimated consumption of 20 kg olive oil/yr for people in Greece(1), the daily dietary exposure has been estimated to be 0.0002 mg/kg body weight(1). Based upon monitoring in FDA's Total Diet Study for fiscal year 1978, the avdi for US toddlers was estimated to be <0.001 ug/kg body weight/day(2); in fiscal years 1979-82, fenthion was not detected in infant and toddler food composites so the estimated avdi was 0.0(2). [REF-79]

13***STANDARDS AND REGULATIONS ***

13-1 ALLOWABLE TOLERANCES:

  . Tolerances are established for residues of the insecticide fenthion (O,O-dimethyl O-[4-(methylthio)-m-toyl] phosphorothioate) and its cholinesterase-inhibiting metabolites in or on the following raw agricultural commodities: alfalfa, 5 ppm; alfalfa (hay), 18 ppm; cattle (fat, meat, and mbyp), 0.1 ppm; grass, 5 ppm; grass (hay), 18 ppm; hogs (fat, meat, and mbyp), 0.1 ppm; milk, 0.01 ppm (negligible residue); poultry (fat, meat, and mbyp), 0.1 ppm; rice, 0.1 ppm; and rice (straw), 0.5 ppm. [REF-80]

13-2 OSHA STANDARDS: 

  . Vacated 1989 OSHA PEL TWA 0.2 mg/cu m, skin designation, is still enforced in some states. [QR] [REF-14, p.364]

13-3 NIOSH RECOMMENDATIONS: 

  . After reviewing available published literature, NIOSH provided comments to OSHA on 8/1/88 regarding the "Proposed Rule on Air Contaminants" (29 CFR 1910, Docket No. H-020). In these comments, NIOSH questioned whether the PEL proposed for fenthion [TWA 0.2 mg/cu m (skin)] were adequate to protect workers from recognized health hazards. [QR] [REF-14, p.144]

13-4 THRESHOLD LIMIT VALUES: 

  . 8 hr Time Weighted Avg (TWA) 0.2 mg/cu m, skin [QR] [REF-81, 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-81, 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-81, p.38]

  . A4. A4= Not classifiable as a human carcinogen. [QR] [REF-81, p.38]

13-5 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-82]

  . The International Air Transport Association (IATA) Dangerous Goods Regulations are published by the IATA Dangerous Goods Board pursuant to IATA Resolutions 618 and 619 and constitute a manual of industry carrier regulations to be followed by all IATA Member airlines when transporting hazardous materials. [QR] [REF-83, p.190]

  . The International Maritime Dangerous Goods Code lays down basic principles for transporting hazardous chemicals. Detailed recommendations for individual substances and a number of recommendations for good practice are included in the classes dealing with such substances. A general index of technical names has also been compiled. This index should always be consulted when attempting to locate the appropriate procedures to be used when shipping any substance or article. [QR] [REF-84, p.3097-1, 6193, 6194, 6195 1988)]

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. Fenthion 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: 0290; Pesticide type: insecticide, avicide; Registration Standard Date: 06/01/88; Case Status: OPP is reviewing data from the pesticide's producers regarding its human health and/or environmental effects, or OPP is determining the pesticide's eligibility for reregistration and developing the Reregistration Eligibility Decision (RED) document.; Active ingredient (AI): Fenthion; Data Call-in (DCI) Date(s): 12/02/92; AI Status: The producers of the pesticide has made commitments to conduct the studies and pay the fees required for reregistration, and are meeting those commitments in a timely manner. [QR] [REF-85, p.120]

  . Tolerances are established for residues of the insecticide fenthion (O,O-dimethyl O-[4-(methylthio)-m-toyl] phosphorothioate) and its cholinesterase-inhibiting metabolites in or on the following raw agricultural commodities: alfalfa, alfalfa (hay), cattle (fat, meat, and mbyp), grass, grass (hay), hogs (fat, meat, and mbyp), milk, poultry (fat, meat, and mbyp), rice, and rice (straw). [REF-80]

13-7 FDA REQUIREMENTS: 

  . Ophthalmic and topical dosage form new animal drugs not subject to certification. Specifications and conditions of use provided for the control of grubs and lice in beef, nonlactating, and dairy cattle. [REF-86]

14***MONITORING AND ANALYSIS METHODS ***

14-1 ANALYTIC LABORATORY METHODS:

  . PRODUCT ANALYSIS IS BY ABSORPTION AT 252 NM OR BY PAPER CHROMATOGRAPHY. RESIDUESMAY BE DETERMINED BY GLC OR BY EXTRACTION, CLEAN-UP & OXIDATION TO PHOSPHATE WHICH IS MEASURED BY STD COLORIMETRIC METHODS. [REF-87, p.265]

  . GENERAL SAMPLE, GC; GENERAL SAMPLE, SPECTROPHOTOMETRY AT 660 NM. [REF-88, p.517]

  . FENTHION WAS ANALYZED IN FAT BY GC WITH FPD & 3% OV-1 COLUMN. OXYGEN ANALOG SULFOXIDE WAS ANALYZED BY LIQ CHROMATOGRAPHY. [REF-89]

  . A method for multiresidue pesticide analysis in food was described. After a conventional clean-up, GC analysis was performed in a GC equipped with 2 fused-silica capillary columns coated with methylsilicone OV-17. Automated analysis was performed with test mixtures and food samples on the SP 2100 column overnight as a screening procedure. [REF-90]

  . Fenthion was determined in wastewater using continuous flow methodologies coupled on line with high performance LC using UV. Two continuous flow techniques (completely continuous flow and flow injection) both combined with two separation methods (liquid-liquid extraction and adsorption resins) were used. Adsorption resins proved more suitable for the low concentrations of pesticide, while liquid-liquid extraction was more selective. Sample throughout for both methods was about 15 per hour. No differences were seen in the chromatograms using either n-heptane (liquid-liquid) or methanol (resin). Preconcentration depends on flow rates in the liquid-liquid extraction and on time in the resin method. [REF-91]

  . EPA Method 1618. Combined method using wide bore capillary column GC with selective electron capture detectors for the determination of organo-halide pesticides and PCBs, organo-phosphorus pesticides , and phenoxy-acid herbicides. Under the prescribed conditions for fenthion, the method has a detection limit of 22.00 ng/l as defined by EPA. [REF-92, p.146]

  . EPA Method 622.GC with nitrogen phosphorus detector for the determination of organophosphorus pesticides including fenthion in industrial and municipal wastewater. Under the prescribed conditions for fenthion, the method has a detection limit of 0.10 ug/l as defined by EPA. [REF-92, p.146]

  . EPA Method 8140. GC for the determination of various organophosphorous pesticides in solid waste including fenthion. Prior to analysis, appropriate sample extraction techniques must be used. ... Organic liquids may be analyzed by direct injection. Detection is achieved with flame photometer or thermionic detector. For fenthion the method has a detection limit of 0.10 ug/l as defined by EPA. [REF-92, p.146]

  . EPA Method 8141. GC for the determination of various organophosphorus compounds in solid waste including fenthion. Prior to analysis, appropriate sample extraction techniques must be used. ... Organic liquids may be analyzed by direct injection. Detection is achieved with FPD or nitrogen-phosphorus detector. For fenthion the method has a detection limit of 5.00 ug/kg in solids and 0.08 ug/l in water as defined by EPA. [REF-92, p.146]

  . EPA Method 8270. Capillary Column GC/MS. This method is used for the determination of semivolatile organic compounds in extracts prepared from all types of solid waste matrices, soils, and groundwater. This method is applicable to quantify most acidic, basic, and neutral organic compounds that are soluble in methylene chloride and are capable of being eluted without derivatization as sharp peaks from a capillary column (DB-5 or equivalent). The estimated quantitation limit for fenthion in water is 10.00 ug/l as defined by EPA. [REF-92, p.146]

  . EPA Method 3540. Soxhlet Extraction. A solid sample is mixed with anhydrous sodium sulfate and extracted using an appropriate solvent in a Soxhlet extractor. The sample is then dried and concentrated using a Kuderna-Danish apparatus. This is a procedure for extracting nonvolatile and semivolatile organic compounds from solids such as soils, sludges, and waste. [REF-93]

  . EPA Method 3550. Sonication Extraction. A 2 to 3 g solid sample is mixed with anhydrous sodium sulfate to form a free-flowing powder, then solvent extracted using a horn-type sonicator, followed by vacuum filtration or centrifugation for organic components of equal or less than 20 mg/kg. This method is applicable to the extraction of nonvolatile and semivolatile organic compounds from solids such as soils, sludges, and waste. Interferences include chlorofluorocarbons and methylene chloride. [REF-93]

  . Product analysis is by colorimetry of a derivative or by IR spectrophotometry. Residue analysis is by gas liquid chromatography with thermionic phosphorus selective detection. [REF-6, p.A203/Aug 87]

14-2 CLINICAL LABORATORY METHODS:

  . Pesticide residues were isolated from acetonitrile and dichlorobenzene extracts of hen's egg and hen, swine, and cow liver by gel permeation chromatography, using a copolymer of styrene and divinylbenzene as the column material. The gel permeation chromatography method was found to be simpler and more economical in terms of time and solvent required. [REF-94]

  . A method is described forthe determination of fenthion and metabolites in animal tissues, ... and milk. Residues are extracted with acetone and trichloromethane, oxidized to the oxygen analog sulfone, and determined by GLC using a thermionic flame detector. FDA recoveries of fenthion and the oxygen analog sulfone were 78-106% at levels of 0.01, 0.1, and 10 ppm added to milk, beef, and fat, respectively. Sensitivity is 0.05 ppm (animal tissues), 0.001 ppm (milk). [REF-95]

15***MANUFACTURING AND USE INFORMATION ***

15-1 METHODS OF MANUFACTURING: 

  . [SRI] CONDENSATION OF 4-METHYLMERCAPTO-M-CRESOL & O,O-DIMETHYL PHOSPHOROCHLORIDOTHIOATE 

  . Fenthion may be made by the condensation of 4-methylmercapto-m-cresol and dimethylphosphorochloridothionate. [REF-7, p.411]

15-2 IMPURITIES: 

  . The S-methyl isomer ... is a known contaminant in technical fenthion ... . [REF-55, p.162]

15-3 FORMULATIONS/PREPARATIONS: 

  . BAYTEX, WETTABLE POWDER (400 G/KG), FOGGING CONCENTRATE (600 G/L), EMULSIFIABLE CONCENTRATE (500 OR 1000 G/L) & GRANULAR (20 G/KG) FOR HOUSEHOLD USE; LEBAYCID, WETTABLE POWDER (250 OR 400 G/KG), EMULSIFIABLE CONCENTRATE (500 OR 1000 G/L), ULV (1000 G/L) & DUST (30 G/KG) FOR USE AGAINST CROP PESTS; QUELETOX FOR USE AGAINST WEAVER BIRDS; TIGUVON VARIOUS FORMULATIONS AGAINST ANIMAL PARASITES. [REF-1, p.387]

  . Fenthion is available as 25 and 40% wettable powders, 60% fogging concentrates, 50% emulsifiable concentrates, 100% ultralow-volume spray, 3% dust, and 2% granules. [REF-54, p.1023]

  . Mixtures include: Bay-Bassa, EC (fenthion + fenobucarb). [REF-1, p.387]

  . liquid concentrates, spray concentrates [REF-18, p.C 152]

15-4 MANUFACTURERS: 

  . Miles Inc, Hq, One Mellon Center, 500 Grant St, Pittsburgh, PA 15219-2502, (412) 394-5500; Agricultural Division, Hawthorn Rd, PO Box 4913, Kansas City, MO 64120; Production site: Shawnee, KS 66201 [REF-96, p.834]

15-5 OTHER MANUFACTURING INFORMATION: 

  . ... CONTACT & STOMACH INSECTICIDE WITH USEFUL PENETRANT & PERSISTENT ACTION. IT IS EFFECTIVE, FOR EXAMPLE, AGAINST FRUIT FLIES, LEAF HOPPERS & CEREAL BUGS. [REF-1, p.387]

  . COMPATIBLE WITH MOST INSECTICIDES & FUNGICIDES, EXCEPT ALKALINE MATERIALS. [REF-18, p.C-152]

  . Fenthion (Tiguvon) is poured along the backline of cattle before migrating larvae of Hypoderma lineatum and H bovis reach this region. The migrating larvae are killed before they inflict damage to the tissue and the hide over the back. [REF-33, p.16/1093]

  . Fenthion is an analogue of parathion. [REF-97, p.69]

15-6 CONSUMPTION PATTERNS:

    [SRI] ABOUT 40% APPLIED TO AQUATIC AREAS IN CA AS AN INSECTICIDE FOR CONTROL OF MOSQUITOES; MOST OF THE BALANCE IS BELIEVED TO HAVE BEEN USED FOR MOSQUITO CONTROL ELSEWHERE IN THE US (1974). 

15-7 U.S. PRODUCTION:

    [SRI] (1972) LESS THAN 4.54X10+8 G (EST) 

    [SRI] (1974) 9.1X10+7 G (CONSUMPTION) 

16*** CHEMICAL AND PHYSICAL PROPERTIES ***

16-1 MOLECULAR WEIGHT             : 278.34 [REF-3, p.628]

16-2 MELTING POINT                : 7 deg C [REF-6, p.A203/Aug 87]

16-3 BOILING POINT                : 87 DEG C AT 0.01 MM HG [REF-1, p.387]

16-4 DENSITY/SPECIFIC GRAVITY     : 1.250 AT 20 DEG C/4 DEG C [REF-3, p.628]

16-5 VAPOR PRESSURE               : 4 mPa at 20 deg C; 10 mPa at 30 deg C [REF-6, p.A203/Aug 87]

16-6 CORROSIVITY                  : NON-CORROSIVE [REF-6, p.A203/Aug 87]

16-7 OCTANOL/WATER PARTITION COEFFICIENT:

    log Kow= 4.091 [REF-98]

16-8 SOLUBILITIES: 

  . READILY SOL IN GLYCERIDE OILS [REF-87, p.265]

  . SOL IN METHANOL, ETHANOL, ETHER, ACETONE, & MANY ORGANIC SOLVENTS, ESPECIALLY CHLORINATED HYDROCARBONS [REF-3, p.628]

  . Slightly sol in petroleum ether [REF-30, p.A203/Oct 83]

  . Solubility (20 deg C): 2 mg/kg water; >1 kg/kg dichloromethane, propan-2-ol. [REF-1, p.387]

  . ... Slightly soluble in aliphatic solvents. [REF-6, p.A203/AUG 87]

  . Very readily soluble in toluene. ... Soluble in n-hexane. [REF-18, p.C 152]

16-9 SPECTRAL PROPERTIES: 

  . INDEX OF REFRACTION: 1.5698 AT 20 DEG C/D [REF-3, p.628]

  . Intense mass spectral peaks: 278 m/z (100%), 125 m/z (42%), 109 m/z (41%), 168 m/z (34%) [REF-99, p.298]

16-10 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . Brown oil 95-98% pure, with a weak garlic-like odor /Technical fenthion/ [REF-1, p.387]

  . Bp: 105 deg C @ 0.01 mm Hg /Commercial product/ [REF-3, p.628]

  . Yellow to tan oily liquid /Technical/ [REF-9, p.267]

  . Henry's Law constant= 1.46X10-6 atm-cu m/mole (est) [REF-100, p.387]
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