*** SUBSTANCE IDENTIFICATION 1***
1-1 HSDB CHEMICAL NAME           : PARATHION
1-2 CAS REGISTRY NUMBER          : 56-38-2 
1-3 SYNONYMS:
    Corothion [REF-1]; Niran [REF-1]; Phoskil [REF-1]; Soprothion [REF-1]; E 605 ; T-47 [REF-2, p.86/8606]; AAT ; AATP ; AC 3422 [REF-2, p.86/8606]; ACC 3422 [REF-2, p.86/8606]; ALKRON ; ALLERON ; AMERICAN CYANAMID 3422 ; APHAMITE ; Aralo ; Bay E-605 [REF-2, p.86/8606]; BAYER E-605 ; BLADAN [REF-2, p.86/8606]; Bladan F ; EPA Pesticide Code 057501 [REF-1]; EPA Shaughnessy Code: 057701 [REF-1]; Diethyl para-nitrophenol thiophosphate [REF-2, p.86/8606]; O,O-diethyl-O-(4-nitrophenyl) phosphorothioate [REF-2, p.86/8606]; O,O-diethyl O-p-nitrophenyl thiophosphate [REF-2, p.86/8606]; Diethyl p-nitrophenyl thiophosphate [REF-2, p.86/8606]; DPP [REF-2, p.86/8606]; Drexel parathion 8E [REF-2, p.86/8606]; Ecatox [REF-2, p.86/8606]; Ekatin wf & wf ulv [REF-2, p.86/8606]; Ekatox ; ENT 15,108 ; Ethlon [REF-2, p.86/8606]; ETILON ; Folicol E605 [REF-2, p.86/8606]; FOLIDOL ; Folidol E ; Folidol E & E 605 [REF-2, p.86/8606]; E 605 Forte [REF-2, p.86/8606]; Fosfermo [REF-2, p.86/8606]; FOSFERNO ; Fosfex [REF-2, p.86/8606]; Fosfive [REF-2, p.86/8606]; Fosova [REF-2, p.86/8606]; FOSTOX ; Gearphos ; GENITHION ; Kolphos [REF-2, p.86/8606]; Kypthion [REF-2, p.86/8606]; Lethalaire G-54 [REF-2, p.86/8606]; Lirothion ; Murfos [REF-2, p.86/8606]; NIRAN ; Niran E-4 [REF-2, p.86/8606]; Nitrostigmin (German) ; NIUIF 100 ; Nourithion ; Oleofos 20 ; Oleoparaphene [REF-2, p.86/8606]; Orthophos [REF-2, p.86/8606]; PAC [REF-2, p.86/8606]; Pacol ; PANTHION ; Paradust [REF-2, p.86/8606]; PARAMAR ; Paramar 50 ; PARAPHOS ; Parathene ; Parathion ethyl [REF-3, p.56]; PARAWET ; PENNCAP E ; Pestox plus [REF-2, p.86/8606]; Pethion [REF-2, p.86/8606]; Phenol, p-nitro-, O-ester with O,O-diethylphosphorothioate [REF-2, p.86/8606]; Phosphemol [REF-2, p.86/8606]; PHOSPHENOL ; Phosphorothioic acid, O,O-diethyl O-(4-nitrophenyl) ester [REF-2, p.86/8606]; RB ; Rhodiasol ; RHODIATOX ; Rhodiatrox [REF-2, p.86/8606]; Selephos ; Sixty-three special EC insecticide [REF-2, p.86/8606]; SNP ; Soprathion [REF-2, p.86/8606]; Stabilized ethyl parathion [REF-2, p.86/8606]; STATHION ; Strathion [REF-2, p.86/8606]; SULPHOS ; Super Rodiatox ; Thiomex ; THIOPHOS ; Thiophos 3422 ; Tiofos [REF-2, p.86/8606]; Tox 47 [REF-2, p.86/8606]; VAPOPHOS ; Vitrex 

MOLECULAR FORMULA]            : C10-H14-N-O5-P-S [REF-4, p.1010  ]1-4 
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
    NA 2783; Parathion
    NA 1967; Parathion and compressed gas mixture
    IMO 6.1; Organophosphorus pesticides, liquid, toxic, not otherwise specified; Organophosphorus pesticides, liquid, toxic, flammable, not otherwise specified, flashpoint between 23 deg C and 61 deg C; Organophosphorus pesticides, solid, toxic, not otherwise specified
    IMO 3.2; Organophosphorus pesticides, liquid, flammable, toxic, not otherwise specified, flashpoint less than 23 deg C
1-6 STCC NUMBER/NAME: 
    49 214 69; Parathion liquid
    49 214 71; Parathion mixture, liquid
    49 205 35; Parathion and compressed gas mixture
    49 214 70; Parathion mixture, dry
*** DESCRIPTION AND WARNING PROPERTIES 2***
2-1 COLOR/FORM: 
    The pure material is a yellowish liquid at temperatures above 6 deg C [REF-5, p.379]

    Pale-yellow to dark-brown liquid ... [Note: A solid below 43 degrees F. Pesticide that may be absorbed on a dry carrier]. [QR] [REF-6, p.240]

    Pale yellow liquid [REF-7]

    Deep brown to yellow liquid [REF-8]

2-2 ODOR: 
    Usually has a faint odor [REF-8]

    ... Garlic-like odor ... [QR] [REF-6, p.240]

    Phenol-like odor [REF-7]

2-3 ODOR THRESHOLD:
    4.00X10-2 ppm (detection in water; purity not specified) [REF-9, p.125]

    0.470 mg/cu m [REF-10]

    Odor Threshold: 0.476 mg/m (low); 0.4760 mg/m (high). [REF-11]

*** SAFETY HAZARDS AND PROTECTION 3***
DOT EMERGENCY GUIDELINES: 3-1 
  . . Health: Highly toxic, may be fatal if inhaled, swallowed or absorbed through skin. Contact with molten substance may cause severe burns to skin and eyes. Avoid any skin contact. Effects of contact or inhalation may be delayed. Fire may produce irritating, corrosive and/or toxic gases. Runoff from fire control or dilution water may be corrosive and/or toxic and cause pollution. [QR] [REF-12, p.G-152]

  . . Fire or explosion: Combustible material: may burn but does not ignite readily. Containers may explode when heated. Runoff may pollute waterways. Substance may be transported in a molten form. [QR] [REF-12, p.G-152]

  . Public safety: CALL Emergency Response Telephone Number. ... Isolate spill or leak area immediately for at least 25 to 50% meters (80 to 160 feet) in all directions. Keep unauthorized personnel away. Stay upwind. Keep out of low areas. [REF-12, p.G-152]

  . . Protective clothing: Wear positive pressure self-contained breathing apparatus (SCBA). Wear chemical protective clothing which is specifically recommended by the manufacturer. Structural firefighters' protective clothing is recommended for fire situations ONLY; it is not effective in spill situations. [QR] [REF-12, p.G-152]

  . . 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. [QR] [REF-12, p.G-152]

  . . Fire: Small fires: Dry chemical, CO2 or water spray. Large fires: Water spray, fog or regular foam. Move containers from fire area if you can do it without risk. Dike fire control water for later disposal; do not scatter the material. Do not use straight streams.
. Fire involving tanks or car/trailer loads: Fight fire from maximum distance or use unmanned hose holders or monitor nozzles. Do not get water inside containers. Cool containers with flooding quantities of water until well after fire is out. Withdraw immediately in case of rising sound from venting safety devices or discoloration of tank. ALWAYS stay away from the ends of tanks. For massive fire, use unmanned hose holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. [QR] [REF-12, p.G-152]

  . . Spill or leak: Do not touch damaged containers or spilled material unless wearing appropriate protective clothing. Stop leak if you can do it without risk. Prevent entry into waterways, sewers, basements or confined areas. Cover with plastic sheet to prevent spreading . Absorb or cover with dry earth, sand or other non-combustible material and transfer to containers. DO NOT GET WATER INSIDE CONTAINERS. [QR] [REF-12, p.G-152]

  . . First aid: Move victim to fresh air. Call emergency medical care. Apply artificial respiration if victim is not breathing. Do not use mouth-to-mouth method if victim ingested or inhaled the substance; induce artificial respiration with the aid of a pocket mask equipped with a one-way valve or other proper respiratory medical device. Administer oxygen if breathing is difficult. Remove and isolate contaminated clothing and shoes. In case of contact with substance, immediately flush skin or eyes with running water for at least 20 minutes. For minor skin contact, avoid spreading material on unaffected skin. Keep victim warm and quiet. Effects of exposure (inhalation, ingestion or skin contact) to substance may be delayed. Ensure that medical personnel are aware of the material(s) involved, and take precautions to protect themselves. [QR] [REF-12, p.G-152]

*** FIRE AND REACTIVITY 4***
FIRE POTENTIAL: 4-1 
  . ... NOT HIGHLY FLAMMABLE [REF-13, p.1592]

  . ... RESIDUE SUPPORT COMBUSTION WHEN TEMPERATURE REACHES 221 DEG C. [REF-14, p.4829]

  . Material itself does not burn or burns with difficulty. [REF-15, p.827]

  . Combustible when exposed to heat or flame. [REF-16, p.2570]

4-2 NFPA HAZARD CLASSIFICATION: 

  . Health 4. 4= A few whiffs of the gas or vapor, or liquid could be fatal on penetrating the fire fighters' normal full protective clothing which is designed for resistance to heat. 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. [REF-17, p.49-71]

  . Flammability 1. 1= Materials that must be preheated before ignition can occur. Water may cause frothing of liquids with this flammability rating number if it gets below the surface of the liquid & turns to steam. However, water spray gently applied to the surface will cause frothing which will extinguish the fire. Most combustible solids have a flammability rating of 1. [REF-17, p.49-71]

  . Reactivity 2. 2= Materials which in themselves are normally unstable & readily undergo violent chemical change but do not detonate. Includes materials which can undergo chemical change with rapid release of energy at normal temperatures & pressures or which can undergo violent chemical change at elevated temperatures & 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. [REF-17, p.49-71]

4-3 FLASH POINT:
    FLASH POINT AT 120-160 DEG C UNTIL FLAMMABLE IMPURITIES OF TECHNICAL MATERIALS ARE REMOVED ... [REF-14, p.4829]

FIRE FIGHTING PROCEDURES: 4-4 
  . USE WATER SPRAY, DRY CHEMICAL, FOAM, OR CARBON DIOXIDE. USE WATER TO KEEP FIRE EXPOSED CONTAINERS COOL. IF A LEAK OR SPILL HAS NOT IGNITED, USE WATER SPRAY TO DISPERSE VAPORS & TO PROVIDE PROTECTION FOR /FIREFIGHTERS/ ... WATER SPRAY MAY BE USED TO FLUSH SPILLS AWAY FROM EXPOSURES. IN ADVANCED OR MASSIVE FIRES, FIREFIGHTING ... DONE FROM SAFE DISTANCE OR FROM PROTECTED LOCATION. [REF-17, p.49-71]

  . Do not extinguish fire unless flow can be stopped. Use water in flooding quantities as fog. Solid streams of water may be ineffective. [REF-18, p.526]

  . Self contained breathing apparatus with a full facepiece operated in pressure demand, or other positive pressure mode /should be used in firefighting/. [REF-19, p.5]

  . If material /is/ on fire or /is/ involved in fire, extinguish fire using agent suitable for type of surrounding fire. ... Use water in flooding quantities as fog. Cool all affected containers with flooding quantities of water. Apply water from as far a distance as possible. Use foam, dry chemical, or carbon dioxide. /Parathion and compressed gas mixture/ [REF-15, p.827]

  . If material /is/ on fire or involved in fire, extinguish fire using agent suitable for type of surrounding fire. ... Use water in flooding quantities as fog. Use "alcohol" foam, dry chemical or carbon dioxide. /Parathion mixture, dry/ [REF-15, p.827]

  . If material /is/ on fire or involved in fire, do not extinguish fire unless flow can be stopped. Use water in flooding quantities as fog. Cool all affected containers with flooding quantities of water. Apply water from as far a distance as possible. Solid streams of water may be ineffective. Use "alcohol" foam, dry chemical or carbon dioxide. /Parathion mixture, liquid/ [REF-18, p.526]

4-5 TOXIC COMBUSTION PRODUCTS:
  . WHEN HEATED TO DECOMP, CAN EMIT ADDITIONAL TOXIC FUMES OF OXIDES OF NITROGEN, PHOSPHORUS, & SULFUR. [REF-17, p.49-71]

4-6 OTHER FIRE FIGHTING HAZARDS:
  . High pressure water hoses may scatter parathion from broken containers, increasing the contamination hazard. [REF-20]

4-7 EXPLOSIVE LIMITS AND POTENTIAL: 
  . CONTAINERS MAY EXPLODE WHEN HEATED. [REF-20]

4-8 REACTIVITIES AND INCOMPATIBILITIES: 
  . Strong oxidizers, alkaline materials. [QR] [REF-6, p.240]

  . Violent reaction with endrin. Highly dangerous; shock can shatter the container, releasing the contents. [REF-16, p.2570]

4-9 DECOMPOSITION: 
  . Toxic gases and vapors (such as carbon monoxide, oxides of nitrogen, phosphorus, and sulfur) may be released when parathion ... /undergoes decomposition/. [REF-19, p.2]

OTHER HAZARDOUS REACTIONS: 4-10 
  . Succinylcholine, other cholinergic agents, and aminophylline are contraindicated. /Organophosphates and related compounds/ [REF-21, p.260]

*** PROTECTIVE EQUIPMENT AND CONTROLS 5***
5-1 PROTECTIVE EQUIPMENT AND CLOTHING:
  . NEOPRENE COATED GLOVES; RUBBER WORKSHOES OR OVERSHOES; LATEX RUBBER APRON; GOGGLES; RESPIRATOR OR MASK APPROVED FOR TOXIC DUSTS & ORGANIC VAPORS. [REF-20]

  . Employees should be provided with and required to use impervious clothing, gloves, face shields (eight inch minimum), and other appropriate protective clothing necessary to prevent repeated, or prolonged skin contact with parathion. [REF-19, p.3]

  . Wear positive pressure self-contained breathing apparatus. ... Wear appropriate chemical protective clothing. /Parathion and compressed gas mixture; parathion dry mixture/ [REF-15, p.827]

  . Wear appropriate personal protective clothing to prevent skin contact. [QR] [REF-6, p.241]

  . Wear appropriate eye protection to prevent eye contact. [QR] [REF-6, p.241]

  . 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-6, p.241]

  . 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-6, p.241]

  . Recommendations for respirator selection. Max concn for use: 0.5 mg/cu m. Respirator Class(es): Any chemical cartridge respirator with organic vapor cartridge(s) in combination with a dust, mist, and fume filter. Any supplied-air respirator. [QR] [REF-6, p.241]

  . Recommendations for respirator selection. Max concn for use: 1.25 mg/cu m. Respirator Class(es): Any supplied-air respirator operated in a continuous flow mode. Any powered, air-purifying respirator with organic vapor cartridge(s) in combination with a dust, mist, and fume filter. [QR] [REF-6, p.241]

  . Recommendations for respirator selection. Max concn for use: 2.5 mg/cu m. Respirator Class(es): Any chemical cartridge respirator with a full facepiece and organic vapor cartridge(s) in combination with a high-efficiency particulate filter. Any supplied-air respirator that has a tight-fitting facepiece and is operated in a continuous-flow mode. Any powered, air-purifying respirator with a tight-fitting facepiece and organic vapor cartridge(s) in combination with a high-efficiency particulate filter. Any self-contained breathing apparatus with a full facepiece. Any supplied-air respirator with a full facepiece. [QR] [REF-6, p.241]

  . Recommendations for respirator selection. Max concn for use: 10 mg/cu m. Respirator Class(es): Any supplied-air respirator operated in a pressure-demand or other positive-pressure mode. [QR] [REF-6, p.241]

  . Recommendations for respirator selection. Condition: Emergency or planned entry into unknown concn or IDLH conditions: Respirator Class(es): Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode. Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-demand or other positive-pressure mode. [QR] [REF-6, p.241]

  . Recommendations for respirator selection. Condition: Escape from suddenly occurring respiratory hazards: Respirator Class(es): Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted organic vapor canister having a high-efficiency particulate filter. Any appropriate escape-type, self-contained breathing apparatus. [QR] [REF-6, p.241]

  . 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-13, p.1645]

5-2 OTHER PREVENTATIVE MEASURES:
  . At the end of the work day the protective clothes should be removed and a shower taken before returning to street clothes. If clothing becomes contaminated with parathion, it should be immediately removed and a shower taken without delay. ... Smoking or eating should not be permitted when handling parathion until all outer working clothing is removed and the hands and face are washed. [REF-13, p.1593]

  . Hydrogen peroxide or hypochlorous acid (dilute) should be available to decontaminate badly contaminated clothing before it /is to be/ laundered. [REF-22, p.55]

  . If material is not on fire & is not involved in fire; keep sparks, flames, and other sources of ignition away. Keep material out of water sources and sewers. ... Avoid breathing vapors. Keep upwind. Avoid bodily contact with the material. Wear appropriate chemical protective clothing. Do not handle broken packages without protective equipment. [REF-15, p.827]

  . 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. ... Clothing which has had any possibility of being 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. ... Where there is any possibility that employee's eyes may be exposed to parathion, an eye wash fountain should be provided within the immediate work area for emergency use. [REF-19, p.3]

  . Good industrial hygiene practices recommend that 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. Respirators may also be used for operations which require entry into tanks, or closed vessels, and in emergency situations. ... In addition to respirator selection, a complete respiratory protection program should be instituted which includes regular training, maintenance, inspection, cleaning, and evaluation. [REF-19, p.3]

  . Contact lenses should not be worn when working with this chemical. [QR] [REF-6, p.241]

  . SRP: The scientific literature for the use of contact lenses in industry is conflicting. The benefit or detrimental effects of wearing contact lenses depend not only upon the substance, but also on factors including the form of the substance, characteristics and duration of the exposure, the uses of other eye protection equipment, and the hygiene of the lenses. However, there may be individual substances whose irritating or corrosive properties are such that the wearing of contact lenses would be harmful to the eye. In those specific cases, contact lenses should not be worn. In any event, the usual eye protection equipment should be worn even when contact lenses are in place. 

  . Attempt to stop leak if without undue personnel hazard. Use water spray to knock down vapors. ... Wash away any material which may have contacted the body with copious amounts of water or soap and water. If material leaking (not on fire) consider evacuation from downwind area based on amount of material spilled, location and weather conditions. /Parathion and compressed gas mixture; parathion dry mixture/ [REF-15, p.827]

  . 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. 

  . The worker should immediately wash the skin when it becomes contaminated. [QR] [REF-6, p.241]

  . Work clothing that becomes wet or significantly contaminated should be removed and replaced. [QR] [REF-6, p.241]

  . Workers whose clothing may have become contaminated should change into uncontaminated clothing before leaving the work premises. [QR] [REF-6, p.241]

  . 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-13, 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-13, 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-13, 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-15, 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-15, 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-15, 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-15, p.807]

  . Parathion and possibly other organophosphate insecticide residues may persist in clothing, despite repeated laundering. /Organophosphates and related compounds/ [REF-21, p.260]

*** STORAGE, CLEANUP AND DISPOSAL 6***
STABILITY/SHELF LIFE:  6-1 
  . STABLE IN DISTILLED WATER IN ACID SOLN; HYDROLYZED IN PRESENCE OF ALKALINE MATERIAL & SLOWLY DECOMP IN AIR. [REF-23, p.874]

  . Temperatures above 100 deg C (212 deg F) may cause decomposition so that containers may burst. [REF-19, p.2]

STORAGE CONDITIONS:  6-2 
  . All parathion containers shall be protected from ... corrosion, mechanical damage, and sources of ignition. ... Outdoor storage facilities shall be located at least 20 feet from any dwellings, or a populated area and shall be equipped with a sprinkler system, where feasible. [REF-22, p.7]

  . 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-13, p.1645]

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. [REF-19, p.4]

  . If material is not on fire & is not involved in fire ... build dikes to contain flow as necessary. Attempt to stop leak if ... /it can be done/ without hazard. ... If material leaking (not on fire) consider evacuation from downwind area based on amount of material spilled, location & weather conditions. [REF-15, p.827]

  . Air spill: Apply water spray to knock down vapors. [REF-15, p.827]

  . Spills of parathion on floors ... absorbed with an absorbing clay. Sweeping compound ... facilitate the removal of all visible traces of parathion contaminated clay. [REF-22, p.8]

  . Land spill: Dig a pit, pond, lagoon, holding area to 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, cement powder, or commercial sorbents. Apply "universal" gelling agent to immobilize spill. /Parathion and compressed gas mixture/ [REF-15, p.827]

  . Water spill: Use natural barriers or oil spill control booms to limit spill travel. Use surface active agent (eg, detergent, soaps, alcohols), if approved by EPA. Inject "universal" gelling agent to solidify encircled spill and increase effectiveness of booms. If dissolved, in region of 10 ppm or greater concentration, apply activated carbon at ten times the spilled amount. Use mechanical dredges or lifts to remove immobilized masses of pollutants and precipitates. /Parathion and compressed gas mixture/ [REF-15, p.827]

  . Land spill: Dig a pit, pond, lagoon, holding area to 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./ Cover solids with a plastic sheet to prevent dissolving in rain or fire fighting water. /Parathion mixture, dry/ [REF-15, p.827]

  . Water spill: Use natural deep water pockets, excavated lagoons, or sand bag barriers to trap material at bottom. If dissolved, in region of 10 ppm or greater concentration, apply activated carbon at ten times the spilled amount. Remove trapped material with suction hoses. Use mechanical dredges or lifts to remove immobilized masses of pollutants and precipitates. /Parathion mixture, dry/ [REF-15, p.827]

  . Land spill: Use natural deep water pockets, excavated lagoons, or sand bag barriers to trap material at bottom. If dissolved, in region of 10 ppm or greater concentration, apply activated carbon at ten times the spilled amount. Remove trapped material with suction hoses. Use mechanical dredges or lifts to remove immobilized masses of pollutants and precipitates. /Parathion mixture, liquid/ [REF-18, p.526]

6-4 DISPOSAL METHODS: 

  . Generators of waste (equal to or greater than 100 kg/mo) containing this contaminant, EPA hazardous waste number P089, must conform with USEPA regulations in storage, transportation, treatment and disposal of waste. [REF-24]

  . Potential candidate for rotary kiln incineration, with a temperature range of 820 to 1,600 deg C and a residence time of seconds. Also, a potential candidate for fluidized bed incineration, with a temperature range of 450 to 980 deg C, and a residence time of seconds. Also, a potential candidate for liquid injection incineration with a temperature range of 650 to 1,600 deg C, and a residence time of 0.1 to 2 seconds. [REF-25, p.3-10]

  . The following wastewater treatment technologies have been investigated for parathion: Reverse osmosis. [REF-26, p.E-3-E-22]

*** HEALTH HAZARDS AND TOXIC EFFECTS 7***
7-1 HUMAN TOXICITY VALUES:
    LD50 Human oral 3 mg/kg [REF-16, p.2570]

7-2 NON-HUMAN TOXICITY VALUES:
    LD50 CAPRA HIRCUS (DOMESTIC GOAT) ORAL 28-56 MG/KG, 12-72 MO OLD FEMALES /SAMPLE PURITY, 98.76%/ [REF-27, p.62]

    LC50 Rat 84.0 mg/cu m/4 hr (Inhalation) [REF-28, p.30]

    NIOSH; Criteria Document: Parathion p. 30 (1976) DHEW Pub NIOSH 76-190] LC50 Dog > 37.1 mg/cu m/4 hr (Inhalation) 

    LD50 Rat oral 2 mg/kg [REF-16, p.2570]

    LD50 Rat skin 6800 ug/kg [REF-16, p.2570]

    LD50 Rat ip 3600 ug/kg [REF-16, p.2570]

    LD50 Rat im 6 mg/kg [REF-16, p.2570]

    LD50 Mouse oral 5 mg/kg [REF-16, p.2570]

    LD50 Mouse skin 19 mg/kg [REF-16, p.2570]

    LD50 skn Rabbit 40 mg/kg [REF-29, p.1162]

    LD50 skn Guinea pig 600 mg/kg [REF-29, p.1162]

7-3 HUMAN TOXICITY EXCERPTS:
    Possible toxic changes in the brain caused by parathion intoxication were studied in forty two autopsies. Sporadic anoxic alterations were observed in 7% of forty one cases in which the cause of death was acute intoxication. Approx 93% of the cases had hyperemia, coupled with small reactionless, periventricular hemorrhages in 40% of the cases. In 33% of the cases swelling of oligodendroglia was observed. In 18 cases (42%) brain wt were above normal if the 95% confidence level is ignored. Pronounced anoxic alterations were observed in only one case in which an acute intoxication resulted in respiratory arrest; however the patient survived for four additional weeks. The morphological findings did not agree with physiological alterations reported in animal models where cause of death is considered to be the result of toxic paralysis of the respiratory center. [REF-30]

    SYMPTOMATOLOGY: 1. Nausea is often the first symptom, followed by vomiting, abdominal cramps, diarrhea, and excessive salivation (sialorrhea). Hypothermia has been reported in animals and at least once in man as an early sign. 2. Headache, giddiness, vertigo, and weakness. 3. Rhinorrhea and a sensation of tightness in the chest are common in inhalation exposures. 4. Blurring or dimness of vision, miosis (with fixed pinpoint pupils), tearing, ciliary muscle spasm, loss of accommodation, and ocular pain. None of these eye effects are diagnostically dependable except in primary ocular exposures. Indeed, mydriasis is sometimes seen, probably due to sympatho adrenal discharge. 5. Bradycardia or tachycardia. Varying degrees of AV heart block are described, as well as atrial arrhythmias. 6. Loss of muscle coordination, slurring of speech, fasciculations and twitching of muscles (particularly of the tongue and eyelids), and generalized profound weakness. 7. Mental confusion, disorientation, and drowsiness. 8. Difficulty in breathing, excessive secretion of saliva and of respiratory tract mucus, oronasal frothing, cyanosis, pulmonary rales and rhonchi, and hypertension presumably due to asphyxia. 9. Random jerky movements, incontinence, convulsions, and coma. 10. Death primarily due to respiratory arrest arising from failure of the respiratory muscles, intense bronchoconstriction, or all three. [REF-31, p.III-340]

    Groups of five subjects orally ingested capsules containing 3.0, 4.5, 6.0, or 7.5 mg parathion/day for approximately 30 days. Two controls received corn oil only. No significant inhibition of erythrocyte (red blood cells) or plasma cholinesterase activities at 3.0 and 4.5 mg/day doses. "Slight" (unstated %) inhibition of plasma cholinesterase at the 6.0 mg parathion/day dose. Plasma cholinesterase activities were inhibited to 50% and 52% of pretest levels in 2 of 5 subjects receiving 7.5 mg parathion/day for 16 days. After 23 daily doses of 7.5 mg parathion, a third subject's plasma cholinesterase activity was 54% of his normal value. Effects were less on RBC activities of the exposed subjects. No signs/symptoms of poisoning were reported by the authors. [REF-22, p.24]

    /The researcher/ found that an oral dose of 7.2 mg parathion/day, 5 days/week, for 6 weeks produced a 33% decrease in whole blood cholinesterase activity (16% and 37% for eyrthrocyte and plasma cholinesterase, respectively) in 4 adult female volunteers. This corresponded to a daily oral intake of 0.078 mg/kg. No significant effects on the activities of cholinesterase in blood were observed as a result of the daily oral ingestion by groups of 4 subjects of either sex of 0.6, 1.2, 2.4, or 4.8 mg of parathion for periods ranging from 25 to 70 days. The results showed that a safe no effect daily oral dose of parathion in humans was smaller than 0.078 mg/kg and greater than 0.058 mg/kg. [REF-22, p.19]

    A patient with chronic parathion poisoning was observed over a period of 55 days. During that time he developed progressive changes, which were identical to those of progressive idiopathic pulmonary fibrosis. The rapid development of an alveolitis, followed by a lethal pulmonary fibrosis did not differ macroscopically nor microscopically, from the lung changes in paraquat poisoning (paraquat lung). The radiological course was correlated with the clinical and postmortem findings. [REF-32]

    Highly toxic by skin contact, inhalation, or ingestion. [REF-23, p.874]

    Absorption /of parathion/ from contact with eyes, through the skin, or by inhalation, causes miosis & spasm of accommodation for near, which may be accompanied by aching pain about the eyes & blurred vision for distant objects. In systemic poisoning the pupils have generally been pinpoint & vision blurred, but the pupils are not always constricted. In a number of cases of severe poisoning, the pupils have appeared widely dilated. In some cases the wide & unreactive pupils have been assoc with deep unconsciousness. In one pt the pupils changed dramatically from wide & unreactive to pinpoint when general conditions improved slightly. [REF-33, p.700]

    The frequency of sister chromatid exchanges and chromosomal aberrations were evaluated in peripheral blood lymphocytes of workers exposed to pesticides in vegetable gardens. The study group comprised 25 male pesticide sprayers aged 24 to 60 years who were smokers and alcohol drinkers and who were occupationally exposed to DDT (50293), BHC (66762), malathion (121755), parathion (56382), dimethoate (60515), fenitrothion (122145), urea (57136), and gromor. Exposure durations ranged from 5 to 38 years. Two male comparison groups were used: 20 nonsmokers and nondrinkers, aged 23 to 47 years; ten smokers and drinkers, aged 22 to 52 years. Comparisons who drank and smoked had statistically increased numbers of sister chromatid exchanges and total chromosomal aberrations relative to the other comparison group. Exposed subjects had significantly increased numbers of both parameters relative to both comparison groups. Increased aberrations in exposed workers were not related to exposure duration. They were generally exposed for 8 hours per day without protective measures. The authors conclude that workers exposed to pesticides show an increase in chromosomal aberrations and sister chromatid exchanges. [REF-34]

    In an accident in Tijauna, Mexico (1967) sugar, contaminated by parathion during transport, was responsible for the illness of 300 persons and for the death of 17. /Concentration not specified/ [REF-35, p.224]

    When a critical level of cholinesterase depletion is reached, grave symptoms appear. Whether death is actually caused entirely by cholinesterase depletion or by the disturbance of a number of enzymes is not yet known. Recovery is apparently complete if a poisoned animal or human has time to re-form a critical amount of cholinesterase. The organism exposed remains susceptible to relatively low dosages of parathion until the cholinesterase has regenerated. Small doses at frequent intervals are, therefore, more or less additive. There is not any indication that, when recovery from a given exposure is entirely complete, the exposed organism is prejudiced in any way. [REF-16, p.2570]

    ... Epidemiological evidence indicates that parathion is more toxic to children than to adults. Children 7 and 9 years old were killed by bathing in a tub in a house that had been sprayed several days earlier with 10% parathion intended for ornamental plants in a greenhouse. [REF-36, p.1046]

    A group of city children found a coarse cloth sack in a trash pile, stuffed it with rags, suspended it from a tree by a rope, and used it as a swing. Their bare arms, legs, and faces rubbed against the rough fabric as they clung to it and swung back and forth. The swing was used briefly on the day it was made and almost constantly from 1000 to 1730 hr the next day. Between 2000 and 2100 hr of the first full day of swinging, the children became sick and were taken to different hospitals. Three of them, a 10- and a 13-year-old boy and a 10-year-old girl, survived, but two, a 5-year-old boy and a 9-year-old girl, died. Parathion was identified in the bag and in the clothing of the dead. p-Nitrophenol was identified in the only sample of urine available. Red cell cholinesterase activity was greatly reduced. The bag was traced back to a farm but how it became contaminated by parathion could not be determined. [REF-36, p.1046]

    ... Parathion .../is/ more toxic under conditions in which the cytochrome p450 enzymes are increased, such as following ethanol or phenobarbital exposure, because these are responsible for the production of the toxic metabolites. [REF-37, p.65]

    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-38, 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-39, p.430]

    ACCUMULATION OF ACETYLCHOLINE IN CNS IS BELIEVED TO BE RESPONSIBLE FOR TENSION, ANXIETY, RESTLESSNESS, INSOMNIA, HEADACHE, EMOTIONAL INSTABILITY, & NEUROSIS, EXCESSIVE DREAMING & NIGHTMARES, APATHY, & CONFUSION ... DESCRIBED AFTER ORGANOPHOSPHATE POISONING. /ORGANOPHOSPHATE INSECTICIDES/ [REF-40, p.528]

    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-33, p.679]

    All the organophosphorus insecticides have a cumulative effect by progressive inhibition of cholinesterase ... /Organophosphorus insecticides/ [REF-41, p.148]

    The symptoms of chronic poisoning due to organophosphorus pesticides include headache, weakness, feeling of heaviness in head, decline of memory, quick onset of fatigue, disturbed sleep, loss of appetite, & loss of orientation. Psychic disorders, nystagmus, trembling of the hands & other nervous system disorders can be observed in certain cases. Sometimes neuritis, paresis & paralysis develop. /Organophosphorus pesticides/ [REF-13, p.1639]

    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-21, 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-21, 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-36, 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-36, p.950]

    1. Twenty-one cases out of 272 patients of acute organophosphates poisoning were diagnosed as intermediate syndrome (IMS) with a prevalence at 7.7%. The responsible OP insecticides included parathion, omethoate and some OP containing pesticide mixtures. Intermediate syndrome occurred mainly in severe OP poisoning patients who recovered from the acute cholinergic crisis at 7-75 hr after the onset of acute poisoning. 2. Muscular weakness appeared in the following three categories of muscles: (1) neck flexors and proximal limb muscles; (2) muscles innervated by motor cranial nerves and/or (3) respiratory muscles. Blood acetylcholinesterase activity was persistently inhibited. Electroneuromyography (ENMG) with repetitive nerve stimulation (RNS) at frequencies of 20 Hz or 30 Hz in seven patients showed decrements of common muscle action potentials during the presence of myasthenia in five patients and became normal when their muscle strength recovered. 3. Mild intermediate syndrome recovered within 2-7 days and had a favorable prognosis. Severe intermediate syndrome patients with respiratory paralysis needed immediate endotracheal intubation and mechanical ventilation. Recovery of weakness of the respiratory muscles and proximal limb muscles took longer, the slowest being 30 days. Four of the patients died of respiratory paralysis and the fatality rate was 19%. 4. The mechanism of intermediate syndrome remains to be further investigated. The repetitive nerve stimulation/electroneuromyography changes indicate a postsynaptic block at the neuromuscular junctions. 5. In order to promote the recognition of this syndrome, we proposed to name the syndrome as Intermediate Myasthenia Syndrome. [REF-42]

    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-43]

7-4 NON-HUMAN TOXICITY EXCERPTS:
    PARATHION WAS INCORPORATED INTO DIET OF DOGS AT 1, 2, & 5 PPM ... FOR 24 WK. AT 1 PPM (AVG, 0.021 MG/KG/DAY) A MINIMAL BUT SIGNIFICANT REDN IN PLASMA CHOLINESTERASE OCCURRED. AT HIGHER DOSAGES (2 PPM, OR 0.047 MG/KG/DAY; 5 PPM, OR 0.117 MG/KG/DAY), PLASMA CHOLINESTERASE WAS REDUCED BY 60-70%. [REF-44, p.631]

    IN RATS, IP INJECTION MATERNALLY TOXIC DOSES OF 3 & 3.5 MG/KG BODY WT ON DAY 11 OF PREGNANCY RESULTED IN INCREASED NUMBER OF RESORPTIONS, REDUCED NUMBER OF FETUSES/LITTER, REDUCTIONS IN FETAL & PLACENTAL WT BUT NO MALFORMATIONS. ... IN A TWO-GENERATION REPRODUCTION STUDY IN RATS, A REDUCTION IN LITTER SIZE AT BIRTH & HIGH POSTNATAL MORTALITY DURING 1ST GENERATION WERE OBSERVED WITH DIETARY CONCN OF 20 & 50 MG/KG, & INCREASED PUP MORTALITY WAS SEEN IN 2ND GENERATION WITH 10 MG/KG. [REF-45, p.V30 167]

    MALE GUINEA PIGS WERE GIVEN 0.05 MG /PARATHION/ INTRATESTICULARLY. ANIMALS WERE KILLED AFTER 24 HR & EXAM FOR CHROMOSOMAL CHANGES AT METAPHASE. ABNORMALITIES WERE INDUCED BY TREATMENT, WHICH CONFIRMED THAT CELL DIVISION IS INHIBITED BY PARATHION AT METAPHASE. [REF-44, p.633]

    A NUMBER OF STUDIES IN AVIAN SPECIES HAVE INDICATED THAT EFFECTS OF ... PARATHION ... ARE MINIMAL. ... EGG PRODUCTION IN JAPANESE QUAIL WAS INHIBITED & HATCHABILITY ... REDUCED ... AT 27 PPM. [REF-44, p.632]

    ... PIGS ARE ... LESS RESISTANT THAN LAB ANIMALS. SINGLE DOSE @ RATE OF ABOUT 25 MG/KG ... PRODUCED ... SYMPTOMS WITHIN 3 HR. FEEDING @ RATE OF 2.5 MG/KG DAILY WAS UNEVENTFUL FOR 6 DAYS BUT THEN GAVE RISE TO PARTIAL PARALYSIS OF HIND LEGS. [REF-41, p.151]

    ... 15% PARATHION WETTABLE POWDER IN GELATIN CAPSULES /WAS GIVEN/ TO DOGS 6 DAYS/WK FOR 90 DAYS. AT 2 MG/KG/DAY, DOGS LIVED 3 WK BUT EXHIBITED TOXIC SIGNS ... AT 1 & 3 MG/KG/DAY, ANIMALS SURVIVED ... BUT WERE NERVOUS & IRRITABLE DURING EARLY STAGES OF TREATMENT; LATER, THEIR BEHAVIOR SEEMED NORMAL. NO GROSS PATHOLOGY WAS EVIDENT, BUT HISTOPATHOLOGIC EXAMINATION AFTER TERMINATION OF THE EXPERIMENT REVEALED DEGENERATIVE CHANGES IN LIVER. [REF-44, p.631]

    IN LARGE NUMBER OF TESTS, IT DID NOT INDUCE MUTATIONS IN E COLI, SALMONELLA TYPHIMURIUM, SERRATIA MARCESCENS, SACCHAROMYCES CEREVISIAE, OR SCHIZOSACCHAROMYCES POMBE, WITH OR WITHOUT EXOGENOUS METABOLIC ACTIVATION. ... NO EXCESS OF SEX-LINKED RECESSIVE LETHAL MUTATIONS WAS INDUCED IN DROSOPHILA MELANOGASTER BY PARATHION (99% PURE). ... NO DOMINANT LETHAL MUTATION WAS INDUCED IN MICE FED PARATHION (99% PURE) FOR 7 WK AT DOSE LEVELS OF 62.5, 125, OR 250 MG/KG OF DIET OR FOLLOWING A SINGLE IP INJECTION. [REF-45, p.V30 168]

    Twelve organophosphorus insecticides were tested for toxicity & mutagenicity in forward mutation test system (ade6) of the yeast Schizosaccharomyces pombe. Dichlorvos, trichlorfon, & paraoxon showed linear dose response relation. Among the other compounds tested, the methyl derivatives, though more toxic than the ethyl derivatives, did not significantly increase the mutation frequency. Addition of S9 microsomal fraction decreased efficiency of single & combined treatments only where a dose response relation or a synergistic effect was obtained. [REF-46]

    GROUPS OF 50 MALE & 50 FEMALE OSBORNE-MENDEL RATS, 5 WK OF AGE, WERE FED DIETS CONTAINING PARATHION (PURITY, 99.5%; IMPURITIES UNSPECIFIED) MALE RATS RECEIVED 40 OR 30 MG/KG OF DIET (LOW DOSE) & 80 OR 60 MG/KG OF DIET (HIGH DOSE) FOR 13 & 67 WK, RESPECTIVELY, GIVING TIME WEIGHTED AVG DOSES OF 32 & 63 MG/KG OF DIET. FEMALE/S/ ... RECEIVED 20, 30 OR 20 MG/KG OF DIET (LOW DOSE) & 40, 60 OR 40 MG/KG OF DIET (HIGH DOSE) FOR 13, 21, & 46 WK, RESPECTIVELY, GIVING TIME WEIGHTED AVG DOSES OF 23 & 45 MG/KG OF DIET. ALL RATS ... OBSERVED FOR 32-33 WK. ... A MATCHED CONTROL GROUP OF 10 MALES & 10 FEMALES WAS OBSERVED FOR 112 WK; A POOLED CONTROL GROUP OF 90 MALES & 90 FEMALES WAS USED FOR STATISTICAL ANALYSIS. ... IN MALES, COMBINED INCIDENCE OF ADRENAL CORTICAL ADENOMAS & CARCINOMAS WAS 3/80 IN POOLED CONTROLS, 0/9 IN MATCHED CONTROLS, 7/49 IN LOW-DOSE GROUP & 11/46 IN HIGH DOSE GROUP ... THE INCIDENCE OF CORTICAL ADENOMAS ALONE WAS 2/80 IN POOLED CONTROLS, 0/9 IN MATCHED CONTROLS, 5/49 IN LOW DOSE GROUP & 9/46 IN HIGH DOSE GROUP ... THE INCIDENCE OF ISLET CELL CARCINOMAS OF PANCREAS IN MALES WAS: 0/79 IN POOLED CONTROLS, 0/9 IN MATCHED CONTROLS, 1/49 IN LOW DOSE GROUP & 3/46 IN HIGH DOSE GROUP ... THE INCIDENCE OF FOLLICULAR CELL ADENOMAS OF THYROID IN MALES WAS: 5/76 IN POOLED CONTROLS, 3/10 IN MATCHED CONTROLS, 2/46 IN LOW DOSE GROUP & 8/43 IN HIGH DOSE GROUP ... IN FEMALES, THE COMBINED INCIDENCE OF ADRENAL CORTICAL ADENOMAS & CARCINOMAS WAS: 4/78 IN POOLED CONTROLS, 1/10 IN MATCHED CONTROLS, 6/47 IN LOW DOSE GROUP & 13/42 IN HIGH DOSE GROUP ... . (THE WORKING GROUP NOTED THE SHORT DURATION OF TREATMENT, THE FACT THAT AT PRESENT SIGNIFICANCE OF OCCURRENCE OF ADRENAL CORTICAL ADENOMAS IN AGED RATS IS NOT WELL UNDERSTOOD, & THAT ADRENAL CORTICAL CARCINOMAS OCCURRED IN ONLY 2 RATS OF EACH SEX & TREATMENT GROUP.) [REF-45, p.V30 166]

    30 wk old female bobwhite quail, maintained at 26 deg C, were provided diets containing 0, 25, or 100 ppm parathion ad libitum. After 10 days, quail were exposed to 6 deg C for 4, 8, 12, 24, or 48 hr. In quail receiving 25 & 100 ppm, inhibition of brain acetylcholinesterase activity was dose related. Body wt, egg production, & plasma luteinizing hormone & progesterone concentrations were reduced in those receiving 100 ppm. Colder temp did not alter plasma corticosterone levels in the 0 & 25 ppm treated groups, but a 2.5 fold elevation of corticosterone was observed in quail fed 100 ppm. Thus, short term ingestion of parathion can impair reproduction possibly by altering gonadotropin or steroid secretion, & the tolerance to cold may be reduced following ingestion of parathion. [REF-47]

    Earthworms were exposed under laboratory conditions to parathion. Behavioral & physical symptoms such as withdrawal responses & discoloration of the skin were noted when non lethal doses were administered. LD50 was 34 ng/g. [REF-48]

    LD50 values for five organophosphorus insecticides were determined in mice by application of soln to hind feet. Values were simultaneously generated for the ED50 (mg/kg) for both cholinesterase and acetylcholinesterase inhibition. Lethality was greatest with mevinphos, followed by parathion, methyl parathion, diazinon, & azinphosmethyl. Cholinesterase ED50 values roughly agreed with LD50 values for mevinphos, parathion, methyl parathion, & azinphosmethyl, but diazinon resulted in more inhibition of blood rather than neuronal cholinesterase. RBC & plasma cholinesterase activities were equally sensitive for all but mevinphos & diazinon. [REF-49]

    Dermal toxicity of five pesticides was investigated with a mouse intermittent self exposure model. After two 10 hr exposures, muzzled mice showed log-linear cholinesterase responses across a wide range of foliar pesticide concentrations. The greatest cholinesterase responses to emulsifiable concn & encapsulated formulations were found with diazinon, followed by parathion, & methyl parathion. No consistent relation existed between the mouse intermittent self exposure toxicities & mouse LD50 values. Use of data from acutely exposed animals to predict the hazard of intermittent foliar exposure to man appears inadvisable. [REF-50]

    One member of each pair of incubating laughing gulls at 9 nests was trapped, orally dosed with either 6 mg/kg parathion in corn oil or corn oil alone & marked with dye. After dosing, birds were released & nests were observed for 2.5 days. Results indicated that on the day of treatment there was no difference in proportion of time spent on the nest between treated & control birds, but treated birds spent less time incubating on days 2 & 3 than did control birds. By noon on the third day nest duties between pair members in treated group had approached normal, indicating recovery from parathion intoxication. [REF-51]

    Effect of pregnancy & lactation on toxicity & distribution of parathion & paraoxon in mice was examined. Signs of cholinergic stimulation were more intense in treated mice when compared to controls. Cholinesterase activity & tissue levels of parathion & paraoxon were determined in mice at 19 days of gestation or day 19 postpartum after admin of a single dose of 5 mg/kg parathion or 0.58 mg/kg paraoxon. Plasma pseudocholinesterase activity was consistently lower in treated mice & total brain cholinesterase was also decreased. Admin of parathion to lactating mice on day 19 postpartum did not result in any significant differences in plasma or brain cholinesterase activity when compared to that in controls. [REF-52]

    Male C57BL/6 mice were given a single oral dose of parathion (16 mg/kg) 2 days after immunization with sheep erythrocytes. Two days later, tissues were removed for cholinesterase assay & enumeration of splenic antibody forming cells. Parathion produced prolonged cholinergic poisoning (4 to 7 hr) & prolonged suppression of brain cholinesterase activity. Immunoglobulin response was also suppressed. These results demonstrated that organophosphate induced immunosuppression was associated with severe cholinergic stimulation. [REF-53]

    Parathion was admin orally or applied dermally as 1 mg/kg/day for 1 wk & then the dose was increased by 1 mg/kg/day at weekly intervals up to 6 mg/kg/day which was given thereafter to total 90 doses. Results indicate that parathion by these routes did not produce delayed neurotoxicity in hens comparable to that produced by tri-orthocresyl phosphate in this experiment. No signs or histopathological changes in spinal cords & sciatic nerves of the type associated with delayed neurotoxicity were observed in treated survivors. These results agree with the general hypothesis that delayed neurotoxicity is a special toxic effect of some but not all of the organophosphorus esters as had been postulated by some investigators. [REF-54]

    In acute inhalation toxicity tests, groups of thirty four rats and four dogs were exposed to parathion for 4 hr at concn ranging from 0.04 to 230.0 mg/cu m in a 1000 liter dynamic flow chamber for rats and concn ranging from 0.015 to 37.1 mg/cu m for dogs. The LC50 for rats was est to be 84.0 mg/cu m while that for dogs was determined to
    be greater than 37.1 mg/cu m (the highest dosage tested). The ChE50 for RBC (erythrocyte enzyme, or plasma, or both) for cholinesterase in the rat was 5.4 mg/cu m and that for plasma cholinesterase was 7.3 mg/cu m. Tremors, convulsions, respiratory difficulty, and excessive salivation were seen in rats exposed to parathion concn of 50 mg/cu m or greater. The EC50s for tremors and convulsions were est to be 73.7 mg/cu m and 110.6 mg/cu m, respectively. At the lowest level tested ... occasional sneezing, diarrhea, urination (scrotal area wet with urine), lethargy, and "wet dog shakes" were observed in test animals. The highest concn that did not cause deaths was 35.0 mg/cu m. At the end of the 4 hr exposure to parathion at a concn of 0.04 mg/cu m, the average redblood cells cholinesterase activity of the exposed rats was 84% of normal. At the lowest exposure level for dogs, 0.015 mg/cu m, the redblood cells and plasma cholinesterase activities after 4 hr exposure were 62% and 18% of normal, respectively. [REF-22, p.30]

    In subacute inhalation toxicity tests, groups of eighty male rats were exposed for 7 hr/day, 5 day/wk for 6 wk to aerosol concn of 0.01, 0.10, or 0.74 mg parathion/cu m. Microscopic examination revealed congestion of the lung with the highest parathion concn used, 0.74 mg/cu m. A no effect dose was est to be 0.01 mg/cu m. RBC ChE activity decreased to 69% of normal during wk 4 at 0.01 mg/cu m. In contrast, the RBC ChE activity decreased to 57% and 58% of normal after 1 wk of exposure to 0.10 and 0.74 mg parathion/cu m, respectively. [REF-22, p.30]

    It is non phytotoxic except to some ornamentals and, under certain weather conditions, to pears and some apple varieties. [REF-55, p.633]

    Male dogs, (6/group) were given oral dose of 0.50 mg/kg, 5 days/week, for 6 weeks. Erythrocyte and plasma cholinesterase activities were 42% and 15% of normal, respectively, after 6 weeks of exposure. /From table/ [REF-22, p.26]

    PARATHION ... /POSSESSES/ GREATER TOXICITY FOR FEMALE /RATS/ ... /BUT/ CASTRATION OF MALES INCR THEIR SUSCEPTIBILITY TO THAT OF FEMALES & CONVERSELY, ADMIN OF TESTOSTERONE PROPIONATE ... WILL INCR THEIR RESISTANCE. [REF-56, p.20]

    Pesticides were sprayed on peach to determine pesticide induced effects on leaf conductance, transpiration, and net carbon dioxide assimilation rate. Parathion was the only material to reduce net carbon dioxide assimilation rate when applied < 3 times. Net carbon dioxide assimilation rate declined by 10% to 25% for parathion, methomyl, chlorothalonil, benomyl, and captan treated trees after 3 applications; however, leaf conductance was reduced only for the parathion and chlorothalonil treatments. The pesticide sensitivity of peach carbon dioxide assimilation rate appears to be much less than pecan and somewhat similar to apple. [REF-57]

    beta-Glucuronidase activity increased in the liver of adult male rats in a dose dependent manner with parathion treatment (orally, for 3 wk). Low protein diets, however, appeared to reduce the enzyme activity. In protein deprived rats, there was initially a decrease in the activity of the enzyme which was greater after pesticide treatment. [REF-58]

    The mechanism of enhanced parathion/paraoxon toxicity during pregnancy was examined. Enhanced toxicity following exposure to paraoxon in the pregnant mouse as determined by cholinesterase suppression was observed at 0.10 and 0.58 mg/kg after ip administration on day 19 of gestation. However, there were no significant differences in cholinesterase activity between pregnant animals and virgin controls after either po or iv paraoxon. Higher systemic and lower hepatic levels of parathion were demonstrated in pregnant mice following ip administration of parathion (5 mg/kg). Data also suggest that during pregnancy, larger quantities of paraoxon bypass initial liver detoxification after ip dosing. The mechanism of increased toxicity of parathion/paraoxon during pregnancy may result from alterations in absorption from the peritoneal cavity. [REF-59]

    Three organophosphate compounds, dichlorvos, parathion, and diisopropylfluorophosphate were separately tested as an unconditioned stimulus in the conditioned taste aversion test. All organophosphates caused a dose dependent CTA in rats at doses which did not induce any other signs of toxicity. Experiments with dichlorvos showed that the minimum dose which caused conditioned taste aversion did not alter the rats' sensitivity to pain or their behavior in either an open field or an inclined plane. Cholinesterase activity was inhibited in a dose dependent manner in brain and plasma after administration of the organophosphates and conditioned taste aversion was correlated with the degree of plasma cholinesterase inhibition. conditioned taste aversion appears to be a sensitive indicator of neurobehavioral effects of mild exposure to organophosphates which causes only 30-40% inhibition of plasma cholinesterase. [REF-60]

    In a 23-month exposure of bluegills, Spacie (1975) observed deformities (scoliosis and a characteristic protrusion in the throat region) at 0.34 ug/l, but not at 0.16 ug/l. Tremors, convulsions, hypersensitivity, and hemorrhages also were evident at higher concentrations. Reproductive impairment and deformities were observed in fathead minnows exposed to 4.0 ug/l for 8 1/2 months. [REF-61]

    It appears that the assumption has been made that methyl parathion is toxicologically the same as parathion & that extrapolations have been made from parathion toxicology to methyl parathion. The data on teratogenic effects of methyl parathion ... indicate that this is not an acceptable procedure in this case. [REF-44, p.635]

    The effect of parathion on some hepatic enzyme activities was observed in rats maintained under normal & protein deficient dietary conditions for 3 wk. The toxic effects of parathion were more prominent in rats maintained under protein deficient conditions, indicating that a low protein intake can aggravate pesticide toxicity. [REF-62]

    Effect of pregnancy & lactation on toxicity & distribution of parathion & paraoxon in mice was examined. Signs of cholinergic stimulation were more intense in treated mice when compared to controls. Cholinesterase activity & tissue levels of parathion & paraoxon were determined in mice at 19 days of gestation or day 19 postpartum after admin of a single dose of 5 mg/kg parathion or 0.58 mg/kg paraoxon. Plasma pseudocholinesterase activity was consistently lower in treated mice & total brain cholinesterase was also decreased. Admin of parathion to lactating mice on day 19 postpartum did not result in any significant differences in plasma or brain cholinesterase activity when compared to that in controls. [REF-52]

    Protein-deficient rats are more susceptible than normal rats to acute poisoning by parathion. [REF-36, p.1042]

    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-63, 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-63, 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-36, 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-36, 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 demonstrated by necessity, all of them are of low toxicity. /Organic phosphorous pesticides/ [REF-36, p.971]

    Although some anticholinergic compounds are teratogenic, most are not. /Organic phosphorous pesticides/ [REF-36, p.971]

    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-41, p.153]

    GROUPS OF 50 MALE & 50 FEMALE B6C3F1 MICE, 5 WK OF AGE, WERE FED DIETS CONTAINING 80 OR 160 MG/KG PARATHION (PURITY, 99%; IMPURITIES UNSPECIFIED) FOR 71 & 62 WK, (MALES) & FOR 80 WK (FEMALES) RESPECTIVELY & WERE OBSERVED FOR 18 & 28 WK, RESPECTIVELY (MALES), & 9 & 10 WK, RESPECTIVELY (FEMALES). A MATCHED CONTROL GROUP OF 10 ANIMALS OF EACH SEX WAS OBSERVED FOR 90 WEEKS; A POOLED CONTROL GROUP OF 140 MALES & 130 FEMALES WAS USED FOR STATISTICAL ANALYSIS. THE HIGH DOSE GROUPS RECEIVED A MAXIMUM TOLERATED DOSE. BY END OF EXPERIMENT, 80% OF HIGH DOSE MALES, 92% OF HIGH DOSE FEMALES, 92% OF LOW DOSE MALES & FEMALES, 100% OF MATCHED CONTROL MALES & 80% OF CONTROL FEMALES WERE STILL ALIVE. NO STATISTICALLY SIGNIFICANT INCREASE IN TUMOR INCIDENCE WAS FOUND. (THE WORKING GROUP NOTED THE SHORT DURATION OF TREATMENT.) [REF-45, p.V30 165]

    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-64]

    Four organophosphorus insecticides and the active metabolites of two phosphorothionate insecticides were tested for their toxic and teratogenic effects on embryo 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 milder defects. All compounds reduced NAD+ levels to a similar extent, regardless of the severity of the defects induced. Notochords of malathion and malaoxon treated embryos were bent downward. Ultrastructural examination of the notochord showed the elastic externa was disordered and the sheath had fewer, more disorganized fibers. Animals exposed in vivo had lowered ascorbate and hydroxyproline, malathion and malaoxon lowered lysyl oxidase in vitro. [REF-65]

    We have evaluated the embryo lethality and embryo toxicity of parathion (diethyl-O-4-nitrophenyl phosphorothioate) employing a rat post implantation embryo culture system. Sprague-Dawley rat embryos, explanted on day 11 of gestation, were cocultured with parathion for 24 hours in a defined cell culture medium consisting of 50% Waymouth's 752/1 medium and 50% fresh rat serum supplemented with antibiotics. At higher dose range (0.5-1 uL/mL), direct embryo lethality monitored as loss of yolk sac circulation and embryonic heart beat was observed. At lower dose levels (0.0625 and below), dose-dependent embryotoxic effects were observed including decreased growth, limb bud and somite development. Culture supplementation with hepatic S-9 fractions isolated from Aroclor 1254-pretreated rats significantly decreased parathion embryo toxicity. These findings suggest that parathion possesses direct embryo toxicity and that prenatal toxic effects associated with this compound can be altered by enzyme-mediated biotransformation. [REF-66]

    The effects of ethyl parathion on the activities of various renal enzymes were studied in the offspring from dams treated with this insecticide during pregnancy. The enzymes tested were the (Na+-K+)- and the Mg2+-dependent ATPases, the glutathione S-transferases and carboxylesterases. The postnatal effects of parathion on kidney ATPases from undernourished rats were also assessed. The organophosphate was administered per os to pregnant rats at a dose of 1 mg/kg body weight per day throughout gestation, and suspended after delivery. The offspring were divided in groups of normally-fed and undernourished rats. In the undernourished group, food restriction produced a decrease of 43% in body weight as compared to the normally-fed group. Offspring were sacrificed 6 weeks after birth and the enzymatic activities were determined in kidney homogenates. We found a decrease in the enzymatic activity of total ATPases, at the expense of the Mg2+-dependent ATPase. However, the activities of the (Na+-K+)-dependent ATPase, the glutathione S-transferases and the carboxylesterases did not show significant changes. On the other hand, under nutrition did not potentiate the effects of parathion on the ATPases. Thus, this organophosphate administered during pregnancy produced a selective inhibition on the renal Mg2+-dependent ATPase from offspring, which was not potentiated by our under nutritional model. [REF-67]

    Bobwhite quail eggs were injected at 48 or 72 hr of incubation with various doses of the organophosphate (OP) insecticides diazinon or parathion and the embryos were examined after an additional 48 hr of incubation by both histological and cartilage-staining methods. Bobwhite embryos did not display the notochordal folding or vascular enlargement reported for organophosphate-injected chicken embryos. Cartilage staining of embryos injected with insecticide at 72 hr of incubation and recovered at day 12 of incubation revealed severe shortening and contortion of the vertebral axis, as well as tibiotarsal, rib, and sternum defects. Parathion was more potent in causing skeletal defects than diazinon. No type I defects (micromelia, parrot beak) were detected. Radiometric acetylcholinesterase (AChE) assays of whole embryo homogenates were performed for day 6, 9, and 12 diazinon-injected and control embryos. Diazinon effected drastic reductions in acetylcholinesterase activity. Although the acetylcholinesterase and axial skeletal responses of bobwhite embryos to organophosphate injection are similar to those reported in the literature for other species, some major differences in the bobwhite response were noted: namely, the absence of notochordal folding in the young bobwhite embryo and the absence of type I defects at day 12. These differences suggest that further studies with the bobwhite quail would be useful in clarifying the mechanisms involved in organophosphate-induced teratogenesis. [REF-68]

    The studies on ovicidal properties of some of the organosynthetic insecticides were undertaken against the eggs of spotted bollworm (Earias fabia Stoll.) in the laboratory by bioassy method during 1977-78. It was observed that the insecticides like ethyl parathion, phosphamidon, phosalone, endosulfan, carbofuran, monocrotophos, carbaryl and formothion were found to be significantly superior over control as ovicides. The order of toxicity observed to be was ethyl parathion, phosphamidon, phosalone, endosulfan carbofuran, monocrotophos, carbaryl and formothion which gave 69.43, 64.43, 55.95, 49.79, 46.71, 44.39, 42.81 and 36.51 per cent mortalities of eggs, respectively. The treatment with ethyl parathion was found to be the most effective against the eggs of spotted bollworm (Earias fabia Stoll) followed by the treatments with phosphamidon, phosalone and endosulfan. The latter three treatments were at par with each other. The insecticidal treatments like malathion, quinalphos, methyl demeton, endrin, phenthoate, DDT, BHC and dimethoate were observed to be ineffetive as ovicides as they were found to be at par with control. [REF-69]

    Juvenile rats are more susceptible to the acute toxicity of the phosphorothionate insecticides parathion and chlorpyrifos than are adult rats. Developmental changes in brain acetylcholinesterase and hepatic aliesterase (carboxylesterase), cytochrome P450, and the P450-mediated metabolism of these two phosphorothionate insecticides were investigated in male Sprague-Dawley rats. Specific activities of acetylcholinesterase in cerebral cortex, but not medulla oblongata, and of liver aliesterases increased with age, indicating the presence of both more target esterases and more protective esterases, respectively, in the adult compared to the juvenile animal. Sensitivity of the brain acetylcholinesterase to inhibition by paraoxon and chlorpyrifosoxon, as measured by IC50 values, did not change significantly with age, whereas the hepatic aliesterase sensitivity to inhibition decreased with age. Progressive increases in activities of P450-mediated activation (desulfuration) (6- to 14-fold) and detoxication (dearylation) (2- to 4-fold), as well as concentrations of P450 (7-fold) and protein (2-fold), were observed between neonate and adult hepatic microsomes. Microsomal pentoxyresorufin O-dealkylase activity followed a developmental pattern similar to desulfuration and dearylation, displaying a 16-fold increase between neonates and adults. However, microsomal ethoxyresorufin O-deethylase activity increased until 21 days of age, displaying a 16-fold increase, then decreased in adulthood to a level 10-fold higher than neonates. These results indicate that target enzyme sensitivity is not responsible for age-related toxicity differences, nor is the potential for hepatic bioactivation, whereas lower levels of hepatic aliesterase-mediated protection and P450-mediated dearylation probably contribute significantly to the greater sensitivity of juveniles to phosphorothionate toxicity. [REF-70]

7-5 EVIDENCE FOR CARCINOGENICITY:
    Classification of carcinogenicity: 1) evidence in humans: no adequate data; 2) evidence in animals: limited. Overall summary evaluation of carcinogenic risk to humans is Group 3: The agent is not classifiable as to its carcinogenicity to humans. /From table/ [REF-71, p.S7 69]

    CLASSIFICATION: C; possible human carcinogen. BASIS FOR CLASSIFICATION: Increased adrenal cortical tumors in female and male Osborne-Mendel rats and positive trends for thyroid follicular adenomas and pancreatic islet-cell carcinomas in male rats in one study. HUMAN CARCINOGENICITY DATA: None. ANIMAL CARCINOGENICITY DATA: Limited. [REF-72]

7-6 NATIONAL TOXICOLOGY PROGRAM REPORTS:    

    A bioassay for the possible carcinogenicity of technical grade parathion was conducted by admin the test chem in the diet to Osborne-Mendel rats and B6C3F1 mice. Groups of 50 rats of each sex were admin parathion at one of two doses for 80 wk, then observed for 32 or 33 wk. Time weighted avg doses for males were 32 or 63 ppm; for females, they were 23 or 45 ppm. All surviving rats were killed at 112 or 113 wk. Groups of 50 mice of each sex were admin parathion at one of two doses, either 80 or 160 ppm. The low dose males were admin parathion for 71 wk; the high dose males for 62 wk; and the low and high dose females for 80 wk. The animals were maintained for observation and all surviving mice were /sacrificed/ at 89 to 90 wk. Matched controls consisted of groups of 10 untreated rats or mice of each sex; pooled controls of rats or mice taken from similar bioassays of other test chemicals were also used. ... It is concluded that under the conditions of this bioassay, parathion was not carcinogenic to B6C3F1 mice. In the male and female Osborne-Mendel rats receiving parathion in their diet, there was a higher incidence of cortical tumors of the adrenal than in pooled or historical controls, suggesting that parathion is carcinogenic to this strain of rat. Levels of Evidence of Carcinogenicity: Male Rats: Equivocal; Female Rats: Equivocal; Male Mice: Negative; Female Mice: Negative. [QR] [REF-73]

*** EMERGENCY TREATMENT 8***
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 organophosphate 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-39, 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-74]

    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-75]

    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-75]

    4. BE PREPD TO ASSIST PULMONARY VENTILATION MECHANICALLY IF RESP ... DEPRESSED ... . 5. IN PATIENTS WHO HAVE BEEN POISONED BY ORGANOPHOSPHATE CONTAMINATION OF SKIN, CLOTHING, HAIR, AND/OR EYES, DECONTAMINATION MUST PROCEED CONCURRENTLY WITH WHATEVER RESUSCITATIVE AND ANTIDOTAL MEASURES ARE NECESSARY TO PRESERVE LIFE. ... 6. IF ... INGESTED IN QUANTITY PROBABLY SUFFICIENT TO CAUSE POISONING, THE STOMACH AND INTESTINE MUST BE EMPTIED. A. EMPTY THE STOMACH BY INTUBATION, ASPIRATION, AND LAVAGE, USING SLURRY OF ACTIVATED CHARCOAL IN ISOTONIC SALINE. RIGOROUS PRECAUTIONS MUST BE TAKEN TO PROTECT THE AIRWAY FROM ASPIRATION OF REGURGITATED GASTRIC CONTENTS. IF VICTIM IS UNCONSCIOUS OR OBTUNDED, INSERT A CUFFED ENDOTRACHEAL TUBE PRIOR TO GASTRIC INTUBATION. KEEP VICTIM'S HEAD BELOW LEVEL OF STOMACH DURING GASTRIC INTUBATION AND LAVAGE ... . KEEP VICTIM'S HEAD TURNED TO THE LEFT. /ORGANOPHOSPHATE PESTICIDES/ [REF-76]

    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 CHILDREN: 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-77]

    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-78]

    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-79]

    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-80]

    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-21, 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-21, 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-21, 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-36, p.952]

8-2 MEDICAL SURVEILLANCE:
    ALL WORKERS EXPOSED TO PARATHION SHOULD BE UNDER ... MEDICAL SUPERVISION. AT EMPLOYMENT EXAM THE DOCTOR SHOULD OBTAIN OCCUPATIONAL & MEDICAL INFORMATION PERTINENT TO PROTECTING THE EMPLOYEE FROM PARATHION. ... BEFORE WORKER HAS BEEN EXPOSED ... BLOOD LEVELS OF BOTH RED CELL & PLASMA CHOLINESTERASE ... DETERMINED TO ESTABLISH BASELINE. THESE TESTS SHOULD BE REPEATED @ REGULAR INTERVALS ... DEPENDING ON DEGREE OF EXPOSURE. [REF-13, p.1593]

    A physical examination which shall be directed towards, but not limited to, evidence of frequent headaches, dizziness, nausea, tightness of the chest, dimness of vision, and difficulty in focusing the eyes. Those workers with a history of glaucoma, cardiovascular disease, hepatic disease, renal disease, or central nervous system abnormalities should be considered for exclusion from assignments requiring exposure to parathion. ... Medical records shall be maintained for all workers occupationally exposed to parathion and such records shall be kept for at least 5 years after termination of employment. [REF-22, p.1]

    A complete history and physical examination ... to detect existing conditions that might place the exposed employee at increased risk, and to establish a baseline for future health monitoring /should be done/. Persons with a history of reduced pulmonary function, convulsive disorders, or recent exposure to anticholinesterase agents would be expected to be at increased risk from exposure. 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 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 examination should be repeated on an annual basis, with exception of the cholinesterase determination. This test should be performed at four week intervals, except for those employees in areas which may involve intense exposure, for whom the test should be repeated weekly. If any employee works ... more than 12 hr/day, they should be tested every three weeks. Employees should be also tested at any time over exposure is suspected or signs or symptomology of toxicity appear. Any employee having a 30-40% decr in cholinesterase should be removed from exposure and placed under medical observation. [REF-19, p.1]

    p-Nitrophenol is a rapidly excreted metabolite of parathion ... this compound can be detected in the urine within 48 hr of exposure. Gas chromatographic techniques (flame photometry, electron capture) are avail to identify organic phosphate metabolites of ... parathion in ... blood & urine. Urine screens are qualitative test that indicate exposure but do not correlate with symptoms or cholinesterase activity. [REF-81, p.1075]

    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-82, p.1857]

    Urine: The assessment of organophosphate pesticide exposure can be accomplished through measurement of the following alkyl phosphate metabolites: dimethylphosphate, diethylphosphate, 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 diethylphosphate 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-82, 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-82, 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-82, p.1859]

    Evaluation of Peripheral Neuropathy: Nerve conduction study; Electromyography; Quantitative sensory testing; Thermography. /Organophosphate pesticides/ [REF-82, 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-82, 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-82, p.1862]

    Workers handling & applying pesticides must undergo an annual medical examination at the beginning of each agricultural season. Contraindications /SRP: 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 /SRP: be protected from exposure from/ pesticides. /Organophosphorus pesticides/ [REF-13, 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-36, p.949]

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

    WORKERS WITH HISTORY OF GLAUCOMA, CARDIOVASCULAR, HEPATIC, OR RENAL DISEASES, OR CNS ABNORMALITIES SHOULD BE CONSIDERED FOR ... ASSIGNMENTS ... /INVOLVING NON/ EXPOSURE TO PARATHION. [REF-13, p.1593]

    Persons with a history of reduced pulmonary function, convulsive disorders, or recent exposure to anticholinesterase agents would be expected to be at increased risk from exposure. [REF-19, 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-13, 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-13, p.1646]

9-2 ABSORPTION, DISTRIBUTION, AND EXCRETION:
    ... RAPIDLY TRANSPORTED THROUGHOUT SYSTEM /OF ANIMALS/ AFTER ABSORPTION. ... ONLY TISSUE ACCUMULATION OF PARATHION ... THAT HAS BEEN OBSERVED IS IRREVERSIBLE BINDING TO ESTERASE ENZYMES. [REF-44, p.627]

    PARATHION IS ABSORBED THROUGH SKIN, THE GUT, & BY INHALATION. IN MICE, PARATHION IS ABSORBED TWICE AS RAPIDLY THROUGH THE GUT AS THROUGH THE SKIN. AFTER SC INJECTIONS OF (32)P PARATHION TO MICE, AUTORADIOGRAPHY SHOWED IT TO BE VERY SLOWLY ABSORBED, WITH LOW LEVEL OF RADIOACTIVITY IN THE BLOOD. HIGHEST ACTIVITY APPEARED IN SALIVARY GLANDS & CERVICAL FAT, FOLLOWED BY LIVER, KIDNEY, GASTRIC WALL, THYROID, SPLEEN, & LUNG. LESS ACTIVITY WAS NOTED IN CNS, MUSCULATURE & BONE MARROW. PERCUTANEOUS ABSORPTION RATES OF PARATHION & ITS METABOLITE PARAOXON WERE USED TO COMPARE IV INFUSION & DERMAL ABSORPTION IN RABBITS: PARAOXON WAS ABSORBED ABOUT 5 TIMES MORE RAPIDLY ... [REF-45, p.V30 168]

    ... THE FACT THAT PARATHION HAS BEEN IDENTIFIED IN DEAD FETUSES OF MOTHERS POISONED WITH OVERDOSE IS STRONG EVIDENCE FOR ... PLACENTAL TRANSFER ... [REF-83, p.633]

    PARATHION & PARATHION METABOLITES COULD NOT BE DETECTED IN MILK OF COWS CHRONICALLY TREATED ... @ ... LEVELS UP TO 32 MG/KG BODY WT/DAY. [REF-83, p.675]

    PARATHION IS ABSORBED FROM THE SKIN OF HUMAN VOLUNTEERS, & OF WORKERS; IT IS ALSO ABSORBED FROM THE CORNEA, THE CONJUNCTIVA, & RESPIRATORY MUCOSA. [REF-45, p.V30 170]

    Five days following ip admin to rats, the urinary excretion of parathion was greater than 80%. Good correlation was found between the indirect (excretion analysis) & direct (skin patch removal) methods utilized to determine percutaneous absorption rates. It showed more than 85% dermal penetration within 5 days. At the early time intervals (greater than 24 hr), penetration by the direct method was significantly greater than by the indirect method. [REF-84]

    After iv (5 mg/kg) or oral (10 mg/kg) admin of parathion to non anesthetized dogs the serum concn was followed as in function of time. A low bioavailability was found after oral admin. In other dogs receiving labeled cmpd, radioactivity was followed in urine after oral & iv admin. Results suggest a good gastrointestinal absorption. In anesthetized dogs given iv admin, high hepatic extraction ratios were found, suggesting that the low systemic availability after oral admin can be explained by an important hepatic first phase extraction. Binding of parathion to dog serum, to human serum & to a soln of human albumin was determined with equilibrium dialysis. In both species a high binding (greater than 90%) was found & there was no concentration dependency in the concn range used (0.2-30 ug/ml). In humans and in dogs, the serum protein binding of parathion was about 5% higher than that of methyl parathion. [REF-85]

    Dermal penetration of (14)C labeled carbaryl, parathion, DDT, dieldrin & permethrin was compared in American roaches, other insects, Japanese quail, frogs, & mice. Absorption was quick in mice whereas entry into insects was generally slow. Permethrin penetrated easily into insects, but other insecticides showed generally slower penetration in target organisms. Distribution of insecticides in blood & liver of Japanese quail & grass frogs was surprisingly low. Insects tended to show higher amounts in hemolymph than most other species. Excretion of radioactivity was relatively low in the frogs but was high in the quail for rapidly metabolized compounds. [REF-86]

    Effect of pregnancy & lactation on distribution of parathion & paraoxon in mice was examined. Pregnant mice treated with 5 mg/kg of parathion demonstrated higher concn of both parathion & paraoxon in blood & brain than controls which correlated with the enhanced cholinesterase inhibition in pregnant animals. [REF-52]

    Percutaneous penetration of (14)C parathion in mouse skin of nose, hind foot, scrotum, and tail was measured by recovery of excreted radioactivity relative to an iv dose. Penetration per unit area was in the following order (iv= 1.0): nose (0.8), scrotum (0.4), foot (0.3) & tail (0.3). [REF-87]

    THE LESS VOLATILE AGENTS THAT ARE EMPLOYED AS AGRICULTURAL INSECTICIDES (EG PARATHION, MALATHION) ARE GENERALLY DISPERSED AS AEROSOLS OR AS DUSTS CONSISTING OF THE ORGANOPHOSPHORUS COMPOUND ADSORBED TO AN INERT, FINELY PARTICULATE MATERIAL. CONSEQUENTLY, THE COMPOUNDS ARE RAPIDLY AND EFFECTIVELY ABSORBED BY PRACTICALLY ALL ROUTES, INCLUDING THE GASTROINTESTINAL TRACT, AS WELL AS THROUGH THE SKIN AND MUCOUS MEMBRANES FOLLOWING CONTACT WITH MOISTURE, AND BY THE LUNG AFTER INHALATION. [REF-37, p.169]

    Delayed absorption of parathion from material deposited on the skin or clothing can also occur over a period of several weeks or months. [REF-22, p.17]

    The rate of dermal absorption of parathion in the rabbit 0.059 ug/min/sq cm ... [REF-36, p.1042]

    ... Differences in the rate of absorption by different routes require different dosage levels in order to achieve similar absorption, excretion, and outcome. Dosages that proved fatal to dogs had the following very different averages: 955, dermal; 20, oral; 4.0, respiratory; and 4.6 mg/kg, intravenous; but they led to the following similar average rates of excretion of p-nitrophenol: 0.676, dermal; 1.468, oral; 1.003, respiratory; and 0.571 mg/hr, intravenous. [REF-36, p.1042]

    Most organophosphate compounds are ... absorbed from skin, conjunctiva, gastrointestinal tract, & lung. /Organophosphate compounds/ [REF-81, p.1071]

    The rate of dermal absorption /of organophosphorus pesticides/ may be ... influenced by the solvent used. /Organophosphorus pesticides/ [REF-41, p.147]

    Many of the organophosphorus insecticides are excreted in the milk ... /Organophosphorus insecticides/ [REF-41, 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-88, 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-13, 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-36, p.937]

    The effect of in utero exposure to parathion was assessed in offspring from dams treated with low doses of parathion during gestation. An analytical method to measure parathion in small blood samples (200 ul) was used which prevented significant bleeding during sampling. Pharmacokinetic studies were performed in anesthetized 6-week-old male rats and showed a monoexponential pattern of elimination. The offspring exposed in utero to parathion depicted a higher plasma disposition rate of the insecticide than the control group (T1/2 el 60 + or - 18.2 and 24.8 + or - 13.1 min, respectively; p less than 0.05), suggesting the presence of some adaptive mechanism. This mechanism might render the in utero exposed animal less liable to the toxic effects of this pesticide during the postnatal life. The increase observed in the elimination rate does not seem to be due to higher secretory activity of the kidney, and metabolic mechanisms might be involved. [REF-89]

9-3 METABOLISM/METABOLITES:
    THE METABOLISM OF ... PARATHION ... HAS BEEN EXTENSIVELY STUDIED IN A WIDE VARIETY OF ORGANISMS, INCL MICROORGANISMS, PLANTS, INSECTS & MAMMALS. ... /ITS BIOTRANSFORMATION/ DEPENDS ON OXIDATIVE ACTIVATION BY REPLACEMENT OF THIONO SULFUR WITH OXYGEN FOR ... TOXICITY. COMPETING WITH THIS INTOXICATION REACTION ARE HYDROLYSIS REACTIONS THAT RESULT IN DETOXIFICATION. THE RING NITRO GROUP CAN ALSO BE REDUCED, PARTICULARLY IN BOVINE RUMEN FLUID, TO AMINO GROUP; THIS RESULTS IN AMINO PARATHION ... OXIDATIVE ACTIVATION TAKES PLACE PRIMARILY IN LIVER. A NUMBER OF ... /STUDIES/ HAVE SHOWN THAT, IN LIVER MICROSOMAL MIXED FUNCTION OXIDASE SYSTEMS, PRESENCE OF REDUCED NICOTINAMIDE ADENINE DINUCLEOTIDE PHOSPHATE & OXYGEN ARE RESPONSIBE FOR THIS REACTION. THE CONVERSION OF PARATHION TO PARAOXON HAS BEEN DEMONSTRATED ... IN VIVO & IN VITRO. DEGRADATIVE REACTIONS THAT RESULT IN DETOXIFICATION OF PARATHION ... INVOLVE ... DEARYLATION. THE RESULTING ... DIMETHYL PHOSPHORIC ACIDS ARE ESSENTIALLY NONTOXIC. [REF-44, p.627]

    Although the main degradation reaction of parathion is preceded by oxidation to oxon and by hydrolysis to p-nitrophenol, reduction to aminoparathion and oxidation to aminoparaoxon have been observed in microsomes /from female albino S-D rat liver cells; rat liver mitochondrial subfraction/. Parathion is also reduced to aminoparathion through nitrosoparathion, and hydroxyamino parathion successively in plants /such as spinach/. [REF-90, p.161]

    MAJOR METABOLIC PRODUCTS /OF PARATHION METABOLISM IN ANIMALS/ INCL 4-NITROPHENYL PHOSPHATE, DIETHYL HYDROGEN PHOSPHOROTHIONATE, DIETHYL HYDROGEN PHOSPHATE & P-NITROPHENOL. ... THE REACTION RESULTING IN THE FORMATION OF DIETHYL HYDROGEN PHOSPHOROTHIONATE & P-NITROPHENOL REQUIRES THE SAME COFACTORS ... /SUCH AS/, OXYGEN & REDUCED NICOTINAMIDE ADENINE DICUCLEOTIDE , AS THE BIOTRANSFORMATION OF PARATHION INTO 4-NITROPHENYL PHOSPHATE. [REF-91, p.285]

    WEANLING HOLTZMAN RATS, MALE & FEMALE, WERE INJECTED WITH PARATHION. COCHROMATOGRAPHY WAS USED TO IDENTIFY TISSUE RESIDUES /WHICH CONSISTED/ ... OF DIETHYLPHOSPHORATE, DIETHYL PHOSPHOROTHIOATE, PARAOXON & PARATHION. WHEREAS LIVER, KIDNEY, SKELETAL MUSCLE & PLASMA CONTAINED RESIDUES OF ALL FOUR COMPOUNDS, ONLY PARATHION & PARAOXON WERE FOUND IN BRAIN & FAT TISSUES. DEPA & DEPTA OCCURRED AS THE MAJOR METABOLITES IN URINE WITH PARATHION & PAROXON PRESENT AS TRACES ONLY. ... IN VITO STUDIES WITH LIVER HOMOGENATES SHOWED THAT ADULT MALE RATS POSSESS HIGHER ACTIVITY THAN WEANLINGS OR ADULT FEMALES FOR BOTH THE OXIDATIVE & HYDROLYTIC PATHWAYS OF PARATHION. [REF-92, p.202]

    In ... in vitro studies, parathion metabolism by a rat liver mixed function oxidase system & a system containing cumene hydroperoxide & rat hepatic cytochrome p450 were compared. With each system ... inorganic sulfur /& other described metabolic products were formed/. With both systems parathion sulfur became bound to proteins of the enzyme systems. [REF-93, p.413]

    In vitro studies were conducted with a rat liver microsomal oxidase system. Parathion sulfur was bound to macromolecules, probably as hydrodisulfide, or appeared as the water soluble metabolites sulfate, thiosulfate & sulfite. Glutathione increased sulfate & thiosulfate production, removed covalently bound sulfur from microsomal membranes, & partially reactivated some enzymes known to be inactivated during parathion metabolism. [REF-93, p.412]

    The sulfur binding of parathion to rat liver microsomes was investigated. In other studies, when parathion was converted to paraoxon, only sulfur was concurrently bound to the microsomes. These studies indicated the formation of a hydrodisulfide or polysulfide by combination of the parathion sulfur with cysteine residues of microsomal protein. Similar binding occurred when parathion was incubated with purified rabbit cytochrome p450 plus reduced nicotinamide adenine dinucleotide cytochrome p450 reductase & reduced nicotinamide adenine dinucleotide. The sulfur released from parathion occurred as a water sol material or in bound form. These studies indicated that this reaction did not result from a secondary sulfitolysis but that it was the result of the reaction of an active form of sulfur directly with microsomes. The reaction of cyanide on S-labeled microsomes to form thiocyanate was consistent with formation of a polysulfide or hydrodisulfide. Chemical reactions did not distinguish between polysulfide & hydrodisulfide. However, the reaction with sulfite to give thiosulfate instead of sulfide was unexpected. This could be explained if the inner sulfur were protected from attack by the bulk of the protein. [REF-93, p.413]

    Hepatopancreas prepn from lobsters did not exhibit detectable mixed function oxidase activity with parathion as a substrate; & no formation of paroxon or p-nitrophenol was observed even after hepatopancreas subcellular fractions & homogenates were fortified with Nicotinamide Adenine Dinucleotide Phosphate, Nicotinamide Adenine Dinucleotide, Flavin Adenine Dinucleotide, Flavin Mono nucleotide. [REF-93, p.414]

    Resistant fish had higher levels of carboxylesterase than did susceptible fish (Gambusia affinis). Carboxylesterase exhibited greater affinity for parathion than did acetylcholinesterase possibly providing protection. [REF-93, p.414]

    Parathion resistant houseflies showed a greater capacity to dearylate paroxon than did fenthion resistant houseflies. No deethylated metabolites were observed. [REF-93, p.415]

    A PRESENTATION OF THE CHEMICAL MECHANISM FOR THE METABOLISM OF PARATHION TO PARAOXON IS GIVEN. IT HAS BEEN SHOWN EXPERIMENTALLY THAT THE SULFUR ATOM IS THE SITE OF THE INITIAL ATTACK OF THE CYTOCHROME P450 GENERATED OXYGEN ATOM, AND THAT THE ATTACKING OXYGEN ATOM IS RETAINED BY PARAOXON. [REF-94]

    ... THE DEALKYLATION OF PARAOXON TO DE-ETHYL-PARAOXON OBSERVED IN THE METABOLISM OF BOTH PARAOXON AND PARATHION IN VIVO HAS BEEN SHOWN TO BE CATALYZED BY CYTOCHROME P450 DEPENDENT MONO-OXYGENATION. [REF-83, p.465]

9-4 MECHANISM OF ACTION:
    Parathion is converted in the body in part to paraoxon, a strong inhibitor of the enzyme acetyl cholinesterase. Upon inhibition of this enzyme in the tissues, acetylcholine, the substance responsible for transmission of nerve impulses in much of the nervous system, accumulates, producing an initial overstimulation, and subsequent blockage of nerve stimuli. [REF-22, p.13]

    ... PARATHION & METHYL PARATHION ... DEPEND ON OXIDATIVE ACTIVATION BY REPLACEMENT OF THIONO-SULFUR WITH OXYGEN FOR ... TOXICITY. [REF-44, p.627]

    The toxic effects of thiono-sulfur containing compounds appear to be partially the result of metabolism to reactive intermediates by cytochrome p450 containing monooxygenase enzyme systems. Covalent binding of (atomic) sulfur released in the cytochrome p450 monooxygenase catalyzed metabolism of certain thiono-sulfur compounds appears to be responsible for inhibition of monooxygenase activity & the loss of cytochrome p450 seen on admin of these compounds in vivo & incubation with cytochrome p450 monooxygenase enzymes in vitro. Liver necrosis & perhaps the induction of lung edema & neoplasia, as well as other effects of thiono-sulfur containing compounds are more likely the result of the covalent binding of electrophilic S-oxides or S-dioxides or carbene derivatives to tissue macromolecules. The rationale for implicating metabolites of thiono-sulfur compounds other than sulfur in these effects derives from the experiments with thioacetamide & the fact that atomic sulfur is highly reactive & appears to bind predominantly or exclusively to cytochrome p450. [REF-95]

    Organophosphorus derivatives act by combining with and inactivating the enzyme acetylcholinesterase (AChE). ... The inactivation of cholinesterase by cholinesterase inhibitor pesticides allows the accumulation of large amounts of acetylcholine, with resultant widespread effects that may be ... separated into 4 categories: (1) Potentiation of postganglionic parasympathetic activity. ... (2) Persistent depolarization of skeletal muscle ... (3) Initial stimulation following depression of cells of central nervous system ... (4) Variable ganglionic stimulation or blockade ... /Cholinesterase inhibitor pesticides/ [REF-96, p.113]

    The main feature of the toxic mechanism of organophosphorus pesticides is inhibition of the esterase enzyme activity, in particular of cholinesterase, which plays an important physiological part. Organophosphorus pesticides can also indirectly interact with the biochemical receptors of acetylcholine. /Organophosphorus pesticides/ [REF-13, p.1638]

    ... The serum cholinesterase activity of 14 men and 16 women at seven approximately equal intervals throughout one 24 hr day was measured. The lowest average value, ... was 92% of the mean of all values at other sampling times. The next lowest value was 98.7% of the same mean. /It was/ concluded that the small variation observed did not take the form of a regular curve but was entirely individual without correspondence to hour. /Organic phosphorus pesticides/ [REF-36, p.943]

    ... 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-36, 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-36, 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-36, p.932]

9-5 INTERACTIONS:
    COMBINED EFFECTS OF TWO ORGANOPHOSPHATES CAN ... BE ... ANTAGONISTIC ... /MALATHION/ PLUS PARATHION & DRUGS THAT COMPETE WITH ORGANOPHOSPHATES FOR TARGET ESTERASES MAY ENHANCE ORGANOPHOSPHATE TOXICITY OR VICE VERSA. ... METHYLMERCURY ENHANCES ANTICHOLINESTERASE ACTIVITY OF PARATHION IN QUAIL ... [REF-97, p.1199]

    ... TREATMENT OF RATS WITH DDT, /PHENOBARBITAL, OR BENZO(A)PYRENE/ ... LESSENED TOXICITY OF PARATHION, BUT ... /OTHERS/ DEMONSTRATED THAT ALTHOUGH TREATMENT OF MICE WITH CHLORDANE AFFORDED PROTECTION, DDT DID NOT. [REF-98, p.473]

    Incubation of both parathion and chlorpyrifos at various concn with mouse hepatic microsomes resulted in the inhibition of prodn of paraoxon, p-nitrophenol, chlorpyrifos oxon, and 3,5,6-trichloro-2-pyridinol, which was characteristic of mixed-type inhibition. This kinetic behavior could arise as a result of competitive interactions of one and two with multiple forms of microsomal cytochrome p450. [REF-99]

    Single pass perfusion of mouse livers in situ with parathion resulted in formation of the cholinesterase inhibitor paraoxon, p-nitrophenol, p-nitrophenyl sulfate, and p-nitrophenyl glucuronide. Daily pretreatment of mice with phenobarbital (80 mg/kg, ip) for 4 days induced hepatic cytochrome p450 content, as well as oxidative activation and oxidative detoxification of parathion, as measured in vitro. Phenobarbital pretreatment did not alter production of paraoxon from parathion in mouse livers perfused in situ, although it increased production of p-nitrophenol, p-nitrophenyl sulfate, and p-nitrophenyl glucuronide. Additionally, phenobarbital pretreatment antagonized the acute toxicity of parathion in mice. These results indicate that phenobarbital pretreatment clearly induces that form(s) of cytochrome p450 catalyzing conversion of parathion to paraoxon. Increased amounts of catalyzed conversion of parathion to paraoxon. Increased amounts of paraoxon do not exit perfused livers from phenobarbital pretreated mice, but the enhanced detoxification of parathion to p-nitrophenol, p-nitrophenyl sulfate, and p-nitrophenyl glucuronide likely results in the observed antagonism of parathion's acute toxicity. [REF-100]

    Treatment of mice with piperonyl butoxide, the mono-oxygenase inhibitor, before challenge with parathion & methyl parathion led to two fold potentiation and forty fold antagonism, respectively. ... Diminution in toxicity of methyl parathion ... must be largely to inhibition of oxon formation. ... When mice were pretreated with diethyl maleate, which depletes hepatic glutathione, methyl parathion toxicity was potentiated four fold. [REF-101, p.442]

    In mice and rats, pretreatment with cimetidine (75 mg/kg/ip) 30 min prior to methyl parathion administration reduced lethality and delayed the onset of cholinergic signs of toxicity. When cimetidine was administered simultaneously with methyl parathion to mice, neither methyl parathion induced lethality nor cholinergic signs of toxicity were altered. Cimetidine pretreatment failed to decrease parathion induced toxicity in mice. [REF-102]

    The effects of arsenite (As3+) pretreatment on the acute toxicity of parathion were studied in rats. Male Wistar-rats were injected subcutaneously with 5.6 mg/kg arsenic (As) administered as sodium-arsenite. Twenty four hours (hr) later they were gavaged with 5 to 20 mg/kg parathion. Rats were observed for mortality over the next 72 hr. Other rats were similarly treated, and killed 24 hr later. The brains were assayed for acetylcholinesterase (AChE) activity. The livers were assayed for ethoxyresorufin-O-deethylase (EROD), pentoxyresorufin-O-deethylase (PROD), and butoxyresorufin-O-dearylase (BROD) activity, glutathione content, and lipid peroxidation. As3+ pretreatment enhanced the acute toxicity of parathion, as manifested by its median lethal dose decreasing from 11.68 to 7.21 mg/kg. Parathion inhibited brain acetylcholinesterase activity in a dose dependent manner, the median inhibitory dose (ID50) being 3.44 mg/kg. As3+ potentiated the inhibitory effect of parathion, reducing the inhibitory dose further to 2.31 mg/kg. As3+ had no toxic effects. As3+ alone decreased ethoxyresorufin-O-deethylase and butoxyresorufin-O-dearylase activity to 74 and 41% of their control values, respectively. Parathion alone had no effect on ethoxyresorufin-O-deethylase or butoxyresorufin-O-dearylase activity. As3+ plus parathion treatment decreased ethoxyresorufin-O-deethylase and butoxyresorufin-O-dearylase activity to about the same extent as As3+ alone. Parathion alone reduced pentoxyresorufin-O-deethylase activity to 36% of the control value. As3+ alone had no effect. Combined As3+ and parathion treatment had no effect on pentoxyresorufin-O-deethylase activity, suggesting that As3+ protected against the parathion induced decrease in enzyme activity. None of the treatments significantly altered hepatic lipid peroxidation or glutathione content. The authors conclude that pretreatment with As3+ enhances the acute toxicity of parathion, probably by altering activation and detoxification pathways. [REF-103]

    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-104]

    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-105]

*** ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL 10***
10-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:   

    Parathion's former use as an insecticide and acaricide resulted in its direct release to the environment. If released to air, a vapor pressure of 6.68X10-6 mm Hg at 20 deg C indicates parathion will exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase parathion 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 4.2 hours. Particulate-phase parathion will be removed from the atmosphere by wet and dry deposition. Parathion absorbs radiation with wavelengths shorter than 320 nm, suggesting a potential for direct photolysis. If released to soil, parathion is expected to have moderate to no mobility based upon Koc values ranging from 314 to 15,860. Volatilization from moist and dry soil surfaces is not expected to be an important fate process based upon its Henry's Law constant of 2.98X10-7 atm-cu m/mole and vapor pressure, respectively. After 8 weeks of incubation in an organic and a mineral soil, <2 and 6%, respectively, of the applied parathion remained. Prior exposure of soils to p-nitrophenol resulted in increased mineralization of parathion to carbon dioxide. p-Nitrophenol, diethylthiophosphoric acid and paraoxon have been identified as metabolites under oxidative conditions; under low oxygen conditions reduction to aminoparathion occurs. The half-life for photodecomposition of parathion on 3 soils ranged from 31 to 70 hr. If released into water, parathion is expected to adsorb to suspended solids and sediment in the water column based upon sediment Koc values ranging from 3,086 to 38,000. Parathion biodegrades in acclimated natural waters within several weeks; it completely degraded to aminoparathion within 2 weeks in acclimated water from Holland Marsh, Ontario. After 30 days incubation in non-sterile coastal river water, only 6 to 21% of parathion remained. Volatilization from water surfaces is not expected to be an important fate process based upon this compound's Henry's Law constant. BCFs ranging from 63 to 462 suggest bioconcentration in aquatic organisms is moderate to high. Reported hydrolysis half-lives at 20 deg C at environmentally relevant pHs range from 3 weeks at pH 9 to 43 weeks at pH 5. The half-life for hydrolysis in sterile sea water has been reported to be approximately 1 yr at 4 deg C. Divalent cations may catalyze hydrolysis. 20% of parathion was lost by photolysis in 2 hr in Okeefenokee Swamp water. Occupational exposure to parathion 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 parathion via inhalation of ambient air and ingestion of contaminated food. Parathion has been widely detected in soil and surface water. (SRC) 

10-2 ECOTOXICITY VALUES:
  . LD50 DENDROCYGNA BICOLOR (FULVOUS WHISTLING-DUCK) ORAL 0.125-0.250 MG/KG /SAMPLE PURITY, 98.76%/ [REF-27, p.62]

  . LD50 MALLARD ORAL 2.13 MG/KG (95% CONFIDENCE LIMIT 1.54-2.96 MG/KG), 3-4 MO OLD MALES /98.76% TECHNICAL GRADE/ [REF-106, p.92]

  . LD50 ANAS PLATYRHYNCHOS (MALLARD) ORAL 1.90 MG/KG (95% CONFIDENCE LIMIT 1.37-2.64 MG/KG), 2-3 MO OLD FEMALES /SAMPLE PURITY, 98.76%/ [REF-27, p.62]

  . LD50 PHASIANUS COLCHICUS (PHEASANT) ORAL 12.4 MG/KG, 2-3 MO OLD MALES /SAMPLE PURITY, 98.76% [REF-27, p.62]

  . LD50 ALECTORIS CHUKAR (CHUKAR PARTRIDGE) ORAL 24.0 MG/KG (95% CONFIDENCE LIMIT 16.8-34.2 MG/KG), 3-12 MO OLD MALES & FEMALES /SAMPLE PURITY, 98.76%/ [REF-27, p.62]

  . LD50 PERDIX PERDIX (GRAY PARTRIDGE) ORAL 16.0 MG/KG (95% CONFIDENCE LIMIT 4.0-64.0 MG/KG), 3-10 MO OLD FEMALES /SAMPLE PURITY, 98.76% [REF-27, p.62]

  . LD50 PASSER DOMESTICUS (HOUSE SPARROW) ORAL 3.36 MG/KG (95% CONFIDENCE LIMIT 2.43-4.66 MG/KG), FEMALES /SAMPLE PURITY, 98.86% [REF-27, p.62]

  . LD50 TYMPANUCHUS PHASIANELLUS (SHARP-TAILED GROUSE) ORAL 5.66 MG/KG (95% CONFIDENCE LIMIT, 3.46-9.24 MG/KG) 12-36 MO OLD FEMALES /SAMPLE PURITY, 98.6% & 99.5% [REF-27, p.62]

  . LD50 ODOCOILEUS HEMIONUS HEMIOMUS (MULE DEER) ORAL 22.0-44.0 MG/KG, 10 MO OLD MALES /SAMPLE PURITY, 99.5% [REF-27, p.62]

  . EC50 SIMOCEPHALUS (DAPHNIDS) 0.47 UG/L/48 HR @ 21 DEG C (95% CONFIDENCE LIMIT 0.34-0.66 UG/L), FIRST INSTAR, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . EC50 DAPHNIA PULEX (DAPHNIDS) 0.60 UG/L/48 HR @ 15 DEG C (95% CONFIDENCE LIMIT 0.45-0.79 UG/L), FIRST INSTAR, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 ASELLUS BREVICAUDUS (SOWBUGS) 2,130 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 1,450-3,120 UG/L), MATURE, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 GAMMARUS LACUSTRIS (SCUDS) 3.4 UG/L/96 HR @ 21 DEG C (95% CONFIDENCE LIMIT 2.6-4.8 UG/L), MATURE, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 GAMMARUS FASCIATUS (SCUDS) 1.3 UG/L/96 HR @ 21 DEG C (95% CONFIDENCE LIMIT 0.60-1.9 UG/L), MATURE, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 ORCONECTES NAIS (CRAYFISH) 0.04 UG/L/96 HR @ 21 DEG C (95% CONFIDENCE LIMIT 0.01-0.20 UG/L), EARLY INSTAR, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 PALAEMONETES KADIAKENSIS (GLASS SHRIMP) 1.5 UG/L/96 HR @ 21 DEG C (95% CONFIDENCE LIMIT 0.82-2.7 UG/L), MATURE, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 PROCAMBARUS (CRAYFISH) LESS THAN 250 UG/L/96 HR @ 12 DEG C, MATURE, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 PTERONARCYS CALIFORNICA (STONEFLIES) 5.4 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 4.7-6.2 UG/L), NAIAD, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 CLAASSENIA SABULOSA (STONEFLIES) 1.5 UG/L/96 HR @ 15 DEG C (95% CONFIDENCE LIMIT 1.0-2.2 UG/L), SECOND YR CLASS, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 HEXAGENIA BILINEATA (MAYFLIES) 15 UG/L/96 HR @ 24 DEG C, JUVENILE, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 ISCHNURA VENTICALIS (DAMSELFLY) 0.64 UG/L/96 HR @ 24 DEG C, JUVENILE, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 SALMO CLARKI (CUTTHROAT TROUT) 1,560 UG/L/48 HR @ 12 DEG C (95% CONFIDENCE LIMIT 985-2,470 UG/L), WT 0.3 G, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 SALMO GAIRDNERI (RAINBOW TROUT) 1,430 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 962-2110 UG/L), WT 1.0 G, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.56]

  . LC50 SALVELINUS NAMAYCUSH (LAKE TROUT) 1920 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 1,750-2,100 UG/L), WT 0.7 G, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.57]

  . LC50 CARASSIUS AURATUS (GOLDFISH) 1,830 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 1,350-2,470 UG/L), WT 0.9 G, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.57]

  . LC50 PIMEPHALES PROMELAS (FATHEAD MINNOW) 2,350 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 1,760-3,120 UG/L), WT 0.8 G, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.57]

  . LC50 ICTALURUS PUNCTATUS (CHANNEL CATFISH) 2,650 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 2,160-3,260 UG/L), WT 1.4 G, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.57]

  . LC50 GAMBUSIA AFFINIS (MOSQUITOFISH) 320 UG/L/96 HR @ 17 DEG C (95% CONFIDENCE LIMIT 156-647 UG/L), WT 0.6 G, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.57]

  . LC50 LEPOMIS CYANELLUS (GREEN SUNFISH) 930 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 675-1,282 UG/L), WT 1.1 G, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.57]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 400 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 295-543 UG/L), WT 1.0 G, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.57]

  . LC50 MICROPTERUS SALMOIDES (LARGEMOUTH BASS) 620 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 462-830 UG/L), WT 0.7 G, STATIC BIOASSAY WITHOUT AERATION /TECHNICAL MATERIAL, 98.7%/ [REF-3, p.57]

  . LC50 SALMO GAIRDNERI (RAINBOW TROUT) 750 UG/L/96 HR @ 12 DEG C (95% CONFIDENCE LIMIT 520-1,100 UG/L), WT 1.5 G, STATIC BIOASSAY WITHOUT AERATION /THIOATE ANALOG, 100% TECHNICAL GRADE/ [REF-3, p.57]

  . LC50 ICTALURUS PUNCTATUS (CHANNEL CATFISH) 3,300 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 3,090-3,520 UG/L), WT 1.4 G, STATIC BIOASSAY WITHOUT AERATION /THIOATE ANALOG, 100% TECHNICAL GRADE/ [REF-3, p.57]

  . LC50 LEPOMIS MACROCHIRUS (BLUEGILL) 24 UG/L/96 HR @ 18 DEG C (95% CONFIDENCE LIMIT 15-38 UG/L), WT 1.4 G, STATIC BIOASSAY WITHOUT AERATION /THIOATE ANALOG, 100% TECHNICAL GRADE/ [REF-3, p.57]

  . LC50 COLINUS VIRGINIANUS (BOBWHITE) ORAL 194 PPM IN 5 DAY DIET (95% CONFIDENCE LIMIT 150-245 PPM), AGE 14 DAYS [REF-107, p.30]

  . LC50 COTURNIX COTURNIX 44 PPM IN 5 DAY DIET (95% CONFIDENCE LIMIT 36-53 PPM) [REF-108, p.40]

  . LC50 PHEASANT ORAL (PHASIANUS SP) 365 PPM IN 5 DAY DIET (95% CONFIDENCE LIMIT 316-420 PPM) [REF-108, p.40]

  . LD50 Earthworm percutaneous (soil) 34 ng/g [REF-48]

  . LD50 Japanese quail (Coturnix japonica) oral 238 ppm, at libidum in 5-day diet (95% confidence interval, 152-373 ppm) /Technical grade in corn oil, 95% active ingredient/ [REF-109, p.109]

  . EC50 Immobilization Daphnia magna 0.8 ug/l/50 hr. /Conditions of bioassay not specified/ [REF-110]

  . EC50 Immobilization Simocephalus serrulatus (daphnid) 0.37 ug/l/48 hr. /Conditions of bioassay not specified/ [REF-110]

  . TLm Hydropsyche californica (larval caddisfly) 0.43 ug/l/96 hr. /Conditions of bioassay not specified/ [REF-111]

  . LC50 Tanypos grodhausi (larvae midge) 0.5 ug/l/24 hr. /Static bioassay without aeration/ [REF-112]

10-3 ENVIRONMENTAL FATE:
  . AQUATIC FATE: ... PARATHION ... SHOWN TO BE 2-3 TIMES MORE PERSISTENT THAN METHYL PARATHION IN NATURAL WATER SYSTEMS. [REF-44, p.627]

  . TERRESTRIAL FATE: PERSISTENCE OF PARATHION WAS PARTIALLY DEPENDENT ON SOIL TYPE. IN SOME SOILS DEGRADATION WAS RAPID & PROBABLY THROUGH COMBINATION OF HYDROLYSIS & STRONG MICROBIAL ACTIVITY. IN OTHER SOILS ... LOSS WAS SLOW & ATTRIBUTABLE TO HYDROLYSIS. [REF-92, p.204]

  . TERRESTRIAL FATE: Based on a classification scheme(1), Koc values ranging from 314 to 15,860(2) indicate that parathion is expected to have moderate to no mobility in soil(SRC). Volatilization of parathion from moist soil surfaces is not expected to be an important fate process(SRC) given a Henry's Law constant of 2.98X10-7 atm-cu m/mole(4). Parathion is not expected to volatilize from dry soil surfaces based upon a vapor pressure of 6.68X10-6 mm Hg at 20 deg C(4). The half-life for photodecomposition of parathion on 3 soils with various water contents ranged from 31 to 70 hr(5). After 8 weeks of incubation in an organic and a mineral soil, <2 and 6%, respectively, of the 1 ppm parathion applied remained; in sterilized controls 80 and 95% remained(6). Prior exposure of soils to p-nitrophenol resulted in increased mineralization of parathion to carbon dioxide(7). Metabolic pathways involve both oxidative and reductive reactions(8). The primary oxidative pathway involves an initial hydrolysis to p-nitrophenol and diethylthiophosphoric acid; a second oxidative pathway involves oxidation to paraoxon(8). Under low oxygen conditions reduction to aminoparathion occurs(8). [REF-113]

  . AQUATIC FATE: Based on a classification scheme(1), sediment Koc values ranging from 3,086 to 38,000(2) indicate that some adsorption of parathion to suspended solids and sediment in the water column is expected(SRC). Parathion is not expected to volatilize from water surfaces(3) based upon a Henry's Law constant of 2.98X10-7 atm-cu m/mole(4). According to a classification scheme(5), BCFs ranging from 63 to 462(6), suggest bioconcentration in aquatic organisms is moderate to high(SRC). Irradiation of parathion for 10 hr in aerated distilled water resulted in 88% degradation(7). 20% of parathion was lost by photolysis in 2 hr in Okeefenokee Swamp water(8). Reported hydrolysis half-lives at 20 deg C at environmentally relevant pHs range from 3 weeks at pH 9(9) to 43 weeks at pH 5(10); the half-life for hydrolysis in sterile sea water has been reported to be approximately 1 yr at 4 deg C(11). It is thought that divalent cations catalyze hydrolysis(11). Parathion biodegrades in acclimated natural waters within several weeks(12,13). Parathion, 5 ppm, completely degraded within 2 weeks in acclimated water from Holland Marsh, Ontario, being almost quantitatively converted to aminoparathion; only 10% degradation occurred in 16 weeks when the water was sterilized(12). After 30 days incubation in non-sterile (sterile) coastal river water, only 21, 14, and 6% (64, 57, and 49%) of parathion remained at pH values of 6,7, and 8.16, respectively(14). [REF-114]

  . ATMOSPHERIC FATE: According to a model of gas/particle partitioning of semivolatile organic compounds in the atmosphere(1), parathion, which has a vapor pressure of 6.68X10-6 mm Hg at 20 deg C(2), will exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase parathion 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 4.2 hours(SRC) from the estimated rate constant(3). Particulate-phase parathion may be removed from the air by wet and dry deposition(SRC). Parathion absorbs radiation with wavelengths shorter than 320 nm(4), suggesting a potential for direct photolysis(SRC). [REF-115]

10-4 BIODEGRADATION:
  . Parathion biodegrades in acclimated natural waters within several weeks(1,2). 5 ppm of parathion completely degraded within 2 weeks in acclimated water from Holland Marsh, a vegetable growing area in Ontario, being almost quantitatively converted to aminoparathion; only 10% degradation occurred in 16 weeks when the water was sterilized(1). In the waters of the Little Miami River, OH, a small stream which receives domestic and industrial waste as well as farm runoff, 50% of parathion (10 ppb) degraded in 1 week and none could be detected after 4 weeks(2). Surface water of varying salinity (0 to 28 ppt), collected from the Mississippi Sound estuary system degraded parathion with a 45-day half-life at 30 deg C which was independent of salinity(3). Both chemical and the biological action of marine plankton were responsible(4). When the water was filtered to remove the plankton, the half-life at 27 deg C increased from 41 to 56 days(4). Parathion (1.4 to 28 ppm) degradation in soil with 3 different moisture contents increased with parathion concentration and moisture content(5). The percentage of parathion degraded after 11 days ranged from 96% at high concentration and moisture levels to 20% at low concentrations and moisture levels(5). Further degradation was very slow and the degradation was never complete(5). One reference claims that residues of parathion persisted for >16 yr but the level of application was extremely high(6). After 8 weeks of incubation in an organic and a mineral soil, <2 and 6%, respectively, of the 1 ppm parathion applied remained; in sterilized controls 80 and 95% remained(7). The half-life of parathion (10 ppm) in a sandy loam and organic soil was <1 and 1.5 weeks with only 5% remaining after 3 and 10 weeks, respectively(9). A lag period of approximately 2 weeks occurred when 0.1 and 1 ppm parathion was incubated in Willamette clay loam at moisture levels of 50% field capacity; half-lives were 16 and 26 weeks, respectively(11). Metabolic pathways involve both oxidative and reductive reactions(9). The primary oxidative pathway involves an initial hydrolysis to p-nitrophenol and diethylthiophosphoric acid(9). A second oxidative pathway involves oxidation to paraoxon(9). Under low oxygen conditions reduction to aminoparathion occurs(9). When parathion (500 ppm) is incubated in flooded alluvial soil, 43% remained after 6 days and 0.09% after 12 days(12). The parathion is reduced to aminoparathion under these anaerobic conditions. Amendation of the soil with rice straw increases the rate of degradation(12). In parallel experiments in which parathion was incubated for 30 min in soil suspensions of 5, 30-day flooded (anaerobic) soils and aerobic soils, no degradation occurred in the aerobic soils, while 35 to 68% degradation occurred in the anaerobic soils. The most reduced soils effected the most rapid degradation(13). After repeated application of parathion to flooded soils the degradation pathway shifts from reduction to hydrolysis(14). Parathion is more persistent in flooded saline soils than non-saline soils; degradation was completed in 20 days in a non saline soil and the degradation rate decreased with salinity in 5 soils, ranging from 10 to 50% in 20 days(15). Parathion is degraded in activated sludge treatment plants. With adequate aeration, high levels of parathion wastes were destroyed within 7-10 days in a treatment plant(8). Parathion is destroyed during composting agricultural wastes(10). [REF-116]

  . Prior exposure of soils to p-nitrophenol resulted in increased mineralization of parathion to carbon dioxide; nearly two-thirds of applied parathion was converted to soil-bound residues and carbon dioxide in soils pre-treated 4 times with p-nitrophenol as compared to 39% in soils with no pretreatment(1). After 30 days incubation in non-sterile coastal river water, only 21, 14, and 6% of parathion remained at pH values of 6,7, and 8.16, respectively; in sterilized coastal river water, 64, 57, and 49% of the initial parathion remained after 30 days incubation at pH values of 6, 7, and 8.16, respectively(2). [REF-117]

10-5 ABIOTIC DEGRADATION:
  . The photolysis of parathion was studied in water, aqueous methanol, or aqueous propanol in presence of other compounds, under aerated, or degassed conditions. p-Nitrophenol was the main product of photolysis. Paraoxon was also obtained in some cases. Degradation was higher in water, than in other solvents. [REF-118]

  . PARATHION UNDERGOES 3 /TYPES/ CHEMICAL CONVERSIONS IN THE ENVIRONMENT. FIRST IS SUBSTITUTION OF OXYGEN FOR SULFUR BOUND TO PHOSPHORUS, YIELDING PARAOXON. FORMATION OF PARAOXON IS ENHANCED IN PRESENCE OF ULTRA-VIOLET LIGHT, & DECOMP ALSO RESULTS IN FOLLOWING PRODUCTS: O,S-DIETHYL O-4-NITROPHENYL PHOSPHOROTHIOATE; O,O-DIETHYL S-4-NITROPHENYL PHOSPHOROTHIOATE; O,O-BIS(4-NITROPHENYL) O-ETHYL PHOSPHOROTHIOATE; O,O-BIS(4-NITROPHENYL) O-ETHYL PHOSPHATE; O,O-DIETHYL O-PHENYL PHOSPHOROTHIOATE & O,O-DIETHYL O-PHENYL PHOSPHATE. THE SECOND CHEMICAL REACTION ... IS HYDROLYSIS AT ESTER LINKAGE, YIELDING DIETHYLPHOSPHOROTHIOIC ACID & PARA-NITROPHENOL. THIS IS PRINCIPAL MECHANISM BY WHICH PARATHION DEGRADES IN THE ENVIRONMENT. ... THIRD CHEMICAL REACTION INVOLVES REDN OF AROMATIC NITRO GROUP TO FORM AMINOPARATHION ... [REF-45, p.V30 154]

  . Reported hydrolysis half-lives at 20 deg C at environmentally relevant pHs are: 22 wk(1) and 43 wk(2) at pH 5; 33 wk(2) and 24 wk(3) at pH 6; 24 wk at pH 7(2); 15 wk(1) and 19 wk(3) at pH 7.4; 15 wk at pH 8(2); and 3 wk at pH 9(1). An increase in temperature from 20 to 37.5 deg C at pH 7.4 resulted in a decrease in the half-life from 19 wk to 3.8 wk(3). At pH 9 the half-life decreases from 22 days to 5 days when the temperature is increased from 20 to 40 deg C(4). The presence of metal ions can have a catalytic effect on hydrolysis as is shown by the decrease in half-life of formulated sprays in the presence of Cu(II)(5) and in other experiments by Cu(II) and Ca(II)(6). However, it is not clear how much of an effect the presence of metal ions will have in natural waters. Experiments which were performed in 4 soils with pH 5.2 to 8.0 gave somewhat erratic results but did not show any pronounced effect of pH on the degradation rate(2). The half-life for chemical hydrolysis in sterile sea water has been reported to be approximately 1 yr at 4 deg C(7). pH is not a demonstrable factor in the hydrolysis of parathion in seawater at pHs between 7.8 and 8.8 and it is thought that divalent cations catalyze the hydrolysis(7). [REF-119]

  . Parathion absorbs light in the environmental spectrum, >290 nm; irradiation for 10 hr in aerated distilled water resulted in 88% degradation(1). Other studies resulted in seemingly contradictory results - slow degradation under photolysis - but at pH 5.5(2). The predicted half life for photolysis in near surface water during midsummer at 40 deg N latitude is 10 days(11). Photosensitizers which may occur in eutropic natural waters may accelerate photolysis. While 20% of parathion in distilled water was lost by photolysis in 18 hr, the same loss occurred in only 2 hr in Okeefenokee Swamp water(5). It has also been shown that the presence of algae can accelerate the photolysis rate by a factor of 27(6,12). The presence of hydrogen peroxide at concentrations that occur naturally in agricultural irrigation water and other surface water has been shown to increase the rate of photodegradation(7). The addition of hydrogen peroxide to distilled water reduced parathion remaining in solution from 65 to 28% when exposed to October sunlight for 245 hr(7). Thin films of parathion such as may be formed on leaves and other surfaces after spraying have a photodegradation half-life of 88 hr(3). Conversion products on leaf surfaces and dry dust particles in field tests are paraoxon and p-nitrophenol(4). Parathion conversion to paraoxon occurs rapidly in air, is promoted by sunlight and takes place largely in the vapor phase(13). The photolysis half-life of parathion as determined in a laboratory photoreactor was 41 min (8,9). This half-life was reduced to 23 min in the presence of >1 ppm ozone (8,9). Field experiments performed by releasing parathion as an emulsifiable concentrate and sampling downwind resulted in a half-life of 5 min at 4 PM (early June), and 131 min after sunset(8,9). The reason for the discrepancy between laboratory and field experiments has not been completely resolved. The presence of soil, dust, or clay minerals in addition to ozone and UV light catalyzes the conversion of parathion to paraoxon(10). While at normal ozone levels (30 ppb) paraoxon production was quite low (approx 2.1 to 4.1% in 8 hr), at ozone levels found under smog conditions (300 ppb), 10 to 65% conversion was found in 8 hr(10). Kaolinite was more effective than montmorillonite in catalyzing photooxidation(10). [REF-120]

  . Chemical conversion via hydrolysis was found to occur on a range of soils and clays(1). The rate of this conversion was affected by the soil constituents with kaolinite > montmorillonite > organic matter; this being inversely related to adsorption affinity for parathion(1). In 14 soils studied, 3 to 33% of the parathion was degraded after 130 days incubation in dry soil(1). For almost all soils, the presence of water hindered degradation, presumably by blocking active sites on the soil(1). The effect of surfaces on chemical degradation is very dependent on the material of the surface as is illustrated by an experiment in which parathion showed no degradation in the presence of a glass surface, Ca-montmorillonite, and attapulgite in 30 days whereas in the presence of Ca-kaolinite, 76% of the parathion disappeared in 7 days after which time degradation continued at a much slower rate(3). The soil moisture content also is very important. Parathion degradation decreased as the moisture content of various kaolinite clays increased until a moisture content equivalent to the upper limit of bound water was reached(3). As the moisture content was increased beyond this point, the degradation rate of the parathion sharply increased(3). Parathion degradation in soils prereduced by flooding occurs in as little as 5 sec and is thought to be a surface catalyzed reaction since almost as much degradation occurs with soils sterilized by some methods as with unsterilized ones(4,6). The presence of surfactants enhances photodecomposition in aqueous solution but does not appear to enhance the inefficient decomposition on soil surfaces appreciably(2). The half-life for photodecomposition on 3 soils with various water contents ranged from 31 to 70 hr(2). The photodegradation diminishes rapidly with penetration into the soil(5). [REF-121]

  . The rate constant for the vapor-phase reaction of parathion with photochemically-produced hydroxyl radicals has been estimated as 9.2X10-11 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 4.2 hours at an atmospheric concn of 5X10+5 hydroxyl radicals per cu cm(1,SRC). Parathion absorbs radiation with wavelengths shorter than 320 nm(2). Half-lives of 120 and 84 days were observed when parathion was incubated in pH 6.1 ultrapure water in darkness at 6 deg C and 22 deg C, respectively(3). Half-lives of 120 (122) and 86 (33) days were observed when parathion was incubated in pH 7.3 river water (filtered river water) in darkness at 6 deg C and 22 deg C, respectively; the half-life decreased to 8 days when parathion was incubated in sunlight in pH 7.3 river water(3). Half-lives of 542 and 44 days were observed when parathion was incubated in pH 8.1 seawater in darkness at 6 and 22 deg C, respectively; a half-life of 18 days was observed when parathion was incubated in seawater in sunlight(3). Approx 50% of parathion in cyclohexene was degraded after 30 minutes irradiation (lambda > 280 nm), no parathion could be detected after 2 hours(4). After 3 hours irradiation in isopropanol, 60% of parathion remained after 3 hours; only 10% was decomposed in cyclohexane after 3 hours irradiation and no degradation was observed in methanol(4). Paraoxon and 4-nitrophenol were identified as photoproducts of parathion degradation in cyclohexane(4). Avg parathion half-lives in two Bangladesh soils, silty clay and sandy clay, at application rates ranging from 10 to 1,000 ppm were 23 and 22 days, respectively(5). [REF-122]

10-6 BIOCONCENTRATION:
  . ... ALTHOUGH NO SPECIFIC DATA ARE AVAILABLE ON POSSIBLE BIOACCUMULATION OR BIOMAGNIFICATION OF PARATHION ... PHYS, CHEM, & BIOL PROPERTIES MAKE IT UNLIKELY THAT THESE PHENOMENA WILL OCCUR IN FOOD CHAINS OR FOOD WEBS. [REF-44, p.627]

  . Tadpoles, a species resistant to cholinesterase inhibitors such as organophosphate pesticides, had an average bioconcentration factor of 64(1). BCFs ranging from 63 to 462 were observed in bluegill after 0.5 and 3 days exposure to parathion concentrations of 510 and 640 ug/l, respectively(2). BCFs ranging from 68 to 344 were observed in brook trout after 0.33 and 5.83 days exposure to parathion concentrations of 3,180 and 270 ug/l, respectively(2). In a terrestrial-aquatic ecosystem, there was no evidence for bioaccumulation in any of the organisms, including snails, algae, daphnia, mosquito larvae, and fish, at the end of the 38-day experiment, although the ecosystem organisms contained radiolabeled carbon indicating the presence of metabolism products(3). There is no evidence of bioaccumulated parathion in cattle, sheep, or rabbits(3). The average BCF in killifish after 24 to 72 hours exposure to the individual pesticide was 98; the average BCF was 88 in killifish after 24 to 72 hours exposure to a mixture of pesticides, including parathion(4). According to a classification scheme(5), these BCFs suggest bioconcentration in aquatic organisms is moderate to high. The accumulation of total radioactivity by midge larvae over a 24-hour period was inversely correlated with temperature, respective (14)C-equivalents of parathion, paraoxon, and metabolites were, ng/kg: 48.7, 310.3, and 1201.0 at pH 4 and 10 deg C ; 16.7, 8.3, and 1177.0 at pH 4 and 20 deg C; 36.3, 40.0, and 884.0 at pH 4 and 30 deg C; 67.7, 505.0, and 878.3 at pH 6 and 10 deg C; 33.0, 63.3, and 1025.7 at pH 6 and 20 deg C; 22.7, 69.7, and 895.0 at pH 6 and 30 deg C ; 61.3, 123.3, 1094.7 at pH 8 and 10 deg C; 83.3, 89.3, and 126.2 at pH 8 and 20 deg C; and 86.0, 60.7, and 767.0 at pH 8 and 30 deg C(6). [REF-123]

10-7 SOIL ADSORPTION/MOBILITY:
  . Parathion had a mobility 0.01 compared to that of water in a French soil(2) and ranked 36 and 40 in a ranking of 41 pesticides by attenuation factor and retardation factor respectively, in 2 sandy soils(5). Some reported Koc values are: 674 (average for 8 Israeli soils) and 1538 (average for 4 Israeli sediments)(1); 10454 for 4 soils(3); 314 to 15860 for unspecified number of soils(4); 2000 average(6); 1310 to 4490 in 6 soils from India(7); 4800(8); 965 to 1700 in 4 soil types with percent organic carbon ranging from 0.41 to 43.7%(9); 1600 to 6200 for 4 Israeli soils(11); 602 to 805 in 5 sterilized Iowa soils(12). The fraction of parathion leached from soil by 10 successive 200 ml applications of water to a soil column was 1.24 and 4.36 for an organic soil and sand, respectively(9). Only a small fraction of parathion adsorbed to a sandy loam, 10%, was found to undergo diffusion (diffusion constant in soil with highest moisture content 0.03 sq cm/day)(10). In soil columns of Nacodoches clay subsoil, parathion leached to 60 inches when 230 inches of rainfall was simulated, while in Houston black clay, 1725 inches of rain were required to produce leaching to 60 inches(13). In field studies, little leaching occurred in 16 yr after 4 annual applications of parathion despite 42 inches of precipitation per year(13). Little parathion was found below 9 inches, 6 yr after 30,000 to 95,000 ppm was applied to the soil(14). In a 15-yr study of residues in a light sand soil, no parathion was found below 8 inches(13). In an 8 mo persistence test under experimental conditions with 20 cm of simulated rain, no parathion was found below 1 inch. In cases where small amounts of parathion penetrated into the soil, it was believed to be the result of the movement of particulate or microparticulate matter containing sorbed parathion(13). In a field study involving the application of parathion to a peach orchard providing watershed for a 2.7 acre pond, no residue was found below 6 inches and there appeared to be little desorption of the insecticide from the bottom sediment of the pond(15). According to a classification scheme(16), these Koc values suggest that parathion is expected to have moderate to no mobility in soil. [REF-124]

  . In wet soils, parathion sorbed to soil by complexing with water, whereas in dehydrated soil saturated with cations, complexation was direct(1). Koc values of 38,000, 3,086, and 6,404 were determined in batch adsorption experiments using sediments from the Windrush river catchment(2). [REF-125]

10-8 VOLATILIZATION FROM WATER/SOIL:
  . The Henry's Law constant for parathion is 2.98X10-7 atm-cu m/mole(1). This Henry's Law constant indicates that parathion is expected to be essentially nonvolatile from water surfaces(2). Parathion's Henry's Law constant(1) indicates that volatilization from moist soil surfaces is not expected to occur(SRC). Parathion is not expected to volatilize from dry soil surfaces(SRC) based upon a vapor pressure of 6.68X10-6 mm Hg(1). The vapor loss rate of the technical grade chemical from a non-absorbing surface is 0.210 ug/sq cm/hr(3). Vapor losses from soil-incorporated methyl parathion were much lower than from glass surfaces and the same trend would probably apply to parathion(3). Simulations of parathion losses from soil result in only 0.1 to 0.3% losses in 30 days when incorporated into 10 cm of soil(4). Volatilization in a laboratory environmental chamber designed to simulate a soil pit resulted in 0.8% volatilization in 1 day from wet soil and considerably less from dry soil(5). A laboratory experiment determined that the volatilization half-life for parathion from water 4.5 cm deep was 14 and 9.3 days from unstirred and stirred solutions respectively, at 24 deg C (equivalent to 311 and 206 days for water 1 m deep)(6). 8% of parathion volatilized in one day in a laboratory experiment designed to simulate an evaporation pond during which time none was lost from hydrolysis(7). [REF-126]

*** SOURCES AND CONCENTRATIONS 11***
11-1 NATURAL OCCURRING SOURCES: 

  . Parathion is not known to occur as a natural product(1). [REF-127]

11-2 ARTIFICIAL SOURCES: 

  . /The authors/ called attention to the residue of parathion on the foliage of trees and vines as a source of poisoning. They investigated 11 episodes of group poisoning involving more than 70 persons from pesticide residues on the surfaces of plants. Illness was confirmed by low blood cholinesterase values. [REF-128, p.22]

  . In the US, some or all applications are classified as Restricted Use Pesticide(1). Parathion's former use as an insecticide and acaricide(1) resulted in its direct release to the environment(SRC). Parathion's use in U.S. agriculture in 1966, 1971, 1976, 1982, and 1989 was 8,452,000, 9,481,000, 9,268,000, 6,384,000, and 6,030,000 lbs AI/year, respectively(2). Parathion was released into the Rhine River following a fire at a Sandoz warehouse in Switzerland; the estimated discharge was 50 to 290 kg(3). 21.5% and 5.6% of the acres planted with lettuce and tomatoes, respectively, in California were treated with parathion in 1986; <1.0% of the acres planted with apples in CA in 1986 were treated with parathion(4). [REF-129]

11-3 WATER CONCENTRATIONS: 

  . DRINKING WATER: Parathion was not detected in samples of drinking water from 10 to 13 US cities collected between Oct 1975 and Mar 1982 for Infant and Toddler Total Diet samples(1-5). It was not detected in beverages (which included drinking water) in the adult Total Diet Studies from Oct 1965 to Mar 1982(6-9). No parathion was detected in 54 monitored wells in selected California communities(10). The wells selected for monitoring were primarily municipal supply systems near agricultural areas(10). Contaminated drinking water wells in CA contained 4.6 ppb(11). In unspecified drinking water parathion was detected at a level of 30 parts per trillion(12). It was not detected in Ottawa tap water (detection limit <1 parts per trillion)(13). [REF-130]

  . SURFACE WATER: Parathion was detected in the following samples collected during a USGS survey of western streams in which 20 stations were analyzed for parathion quarterly from Jan to June 1970 and monthly from July 1970 to Sept 1971: Gila River, AZ 40 parts per trillion (2 samples), Sacramento River at Verna CA, 40 parts per trillion and 160 parts per trillion in 2 samples(1). Parathion was not detectable in any water sample in Little Miami River, OH above and below municipal wastewater outfall, July-Sept 1984(2). In a survey of surface waters in Germany 5 to 65 parts per trillion were detected in 4 of 119 samples of unfiltered water from 28 locations and 0.15 to 0.4 parts per trillion in suspended solids in 3 samples from 20 sites(3). It was not detected in any water or suspended particulate matter samples in Lake Superior, and Lake Huron, including Georgian Bay at quantitation limits of 5 parts per trillion and 100 pg, respectively(4). The highest parathion concentration reported in surface water was 0.4 ppb(5). In the Erie River Basin, parathion was not detected in the >100 samples tested(6). Parathion was detected at 0.6% of 174 sampling stations of the nation's rivers(7). Parathion was detected in water samples collected from the Po River and the Adriatic Sea between April and Aug 1988 at concentrations ranging from <1 to 8.9 ng/l; the highest concentration was detected in the Po River near the town of Ferrara, Italy in June(8). Parathion was detected in a water sample collected from the Pinios River, Greece in Feb 1993 at a concentration of 0.15 ug/l(9). Parathion was detected in water from the Rhine River near Cologne at a concentration of 0.08 ug/l(10). 8 of 40 water samples collected from the Valencia Community, Spain, between Feb 1992 and July 1992, contained parathion at concentrations ranging from 0.012 to 0.176 ug/ml(11). [REF-131]

  . SURFACE WATER: Parathion was detected in ditch water draining cranberry bogs treated with parathion in the Lower Fraser Valley of British Columbia, Canada; concentrations ranged from not detected to 21 ug/l(1). Parathion was detected in farm ditch water collected from the Lower Fraser Valley of British Columbia, Canada, between July and Dec 1991, at mean concentrations of 0.13 and 0.20 ug/kg at Westham Island and Cloverdale, respectively(2). [REF-132]

  . GROUNDWATER: Parathion was detected in well water in Florida (125-185 ft depth) at 1 ppb - agricultural source of contamination(1). Parathion was detected in a CA ground water aquifer at concn ranging from 4 to 6 ug/l(2). The highest concentration of parathion detected in Sacramento-San Joaquin Delta water was 0.035 ug/l(3). [REF-133]

  . RAIN/SNOW: Parathion was detected in atmospheric fog water from Parlier, Corcoran and Lodi, CA at concn of 9,000, 950 and 184,000 ng/l, respectively(1). It was detected in fog samples collected near Parlier, CA in Jan 1986 at concentrations of 3.6, 31, 30, 2.7, 39, and 23 ug/l(2). Parathion was detected in fog water samples collected in Jan 1989 in the San Joaquin Valley, CA, during spraying near dormant orchards at concentrations ranging from 4.3 to 19.0 ppb(3). Parathion was detected in 11 rainfall, throughfall, and stemfall samples collected in two forests in Italy from May to Oct 1988, concentrations ranged from 0.01 to 0.17 ug/l(4). Parathion was detected in wet deposition samples from Lindcove Field Station, elevation 114 m, in California's Sierra Nevada Mountains in Dec 1990 and Jan and Feb 1991 at concentrations ranging from 53 to 7,600 pg/ml(5). It was detected in wet deposition samples from Ash Mountain, elevation 533 m, at concentrations ranging from less than the quantification limit to 270 pg/ml(5). Parathion was detected in three wet deposition samples from Kaweah, elevation 1920 m, in Feb and March 1991 at concentrations of 7.7, 34, and 1.7 pg/ml(5). [REF-134]

EFFLUENTS CONCENTRATIONS: 11-4 
  . Ontario drainage ditch water contained 2 and 4 parts per trillion(original soil vegetable growing area) from soil containing 0.6 and 2 ppm of parathion, respectively(1). Parathion was detected in lagoon water used to collect irrigation runoff from corn and sorghum fields in Kansas at a maximum concentration of 6.2 ppb(2). [REF-135]

11-5 SEDIMENT/SOIL CONCENTRATIONS: 

  . Parathion was detected in the organic soil of 12 of 28 farms in 6 vegetable growing regions of southwestern Ontario in 1976, at concentration ranging from 6 to 2500 ppb(1). Parathion was detected in 7 of 11 sediment sampling stations from Nissum Broad of Jutland, Denmark at concn of 1.4, 15.7, 19.9, 29.9, 43.1, 3198 and 3825 ug/kg(2). Parathion was under the detection limit of 0.1 ppb at all locations in the Delaware River estuary, an industrial and agricultural area (USGS survey - 11 samples)(3). It was not detected in any sediment samples from Lake Superior or Lake Huron, including Georgian Bay at a quantitation limit of 20 ppb(4). It was not detected in urban soils from 5 US cities in the 1971 Urban Soils Monitoring Program(5). In a survey of rice growing soils in 5 states in 1972 (99 samples) parathion was detected in: Arkansas 4.2% positive, 0.01 ppm (dry weight) mean, 0.12 ppm max and California 10% positive, <0.01 ppm (dry weight) mean, 0.01 ppm max(6). In the National Soils Monitoring Program in 1972 (1246 samples of cropland soil in 37 states) parathion was detected in 0.6% of the samples, <0.01 ppm mean, 0.19 ppm max(7). Only 1 sample of bottom sediment from the Lake Erie Basin contained parathion, 3.27 ppb in Huron River(8). Parathion was detected in Southern Ontario orchard soil: 5% of apple orchards contained parathion, 6 ppb(6). Parathion residues were found in upper 15 cm, not in 15-30 cm subsurface soil(9). It was not detected in sediment in irrigation water collection lagoons from corn and sorghum fields in Kansas in 1974(10). [REF-136]

  . SEDIMENTS: Parathion was detected in bed sediments and suspended sediments collected from three locations in the Windrush River catchment in 1992 at concentrations of 0.3, 0.6, and 1.0 ug/kg in the bed sediments and 13, 3.3, and 8.8 ug/kg in the suspended sediments(1). Parathion was detected in sediments in a ditch draining cranberry bogs treated with parathion in the Lower Fraser Valley of British Columbia, Canada; concentrations ranged from not detected to 515 ug/kg(2). Parathion was detected in farm ditch sediments collected from the Lower Fraser Valley of British Columbia at a concentration of 8 ug/kg in Vancouver(4). SOIL: Parathion was detected in soil samples collected from an evaporation pit in California between May and Sept 1985 at concentrations ranging from 1,064 to 1,972 ppm 0 to 7.5 cm below the surface, 51 to 60 ppm 7.5 to 15 cm below the soil surface, 37 ppm 22.5 to 30 cm below the soil surface, and 18 ppm 60 to 67.5 cm below the soil surface(3). It was detected in soil from the center of the evaporation at a depth of 90 cm at a concentration of 143 ppm(3). Parathion was detected in crop soils collected from the Lower Fraser Valley of British Columbia, Canada, between July and Dec 1991 at mean concentrations of 10, 19, 15, and 1,419 ug/kg in Westham Island, Ladner, Burnaby, and Cloverdale, respectively(4). Parathion was detected in 4 of 822 soil samples collected from 49 agrichemical facilities located throughout Illinois at concentrations ranging from 69 to 5,540 ug/kg, median 805 ug/kg(5). Parathion was detected in soil samples collected in the vicinity of an operating apple or pear orchard in eastern Washington State at a mean concentration of 46 ng/g, range not detected to 932 ng/g(6). [REF-137]

11-6 ATMOSPHERIC CONCENTRATIONS: 

  . SOURCE DOMINATED: Parathion concentrations in the air of a plum orchard were 3500 ng/cu m immediately after spraying and 4100, 394, 149, 21, and 16 ng/cu m 1, 2, 5, 14, and 21 days after spraying, respectively(1). 100 m downwind from the plum orchard parathion concentrations of 35, 9, 1.6, and 0.9 ng/cu m were detected 2, 3, 6, and 21 days after spraying, respectively(1). 24-hour ambient air samples were collected near dormant orchards in the San Joaquin Valley, CA, for 17 days in Jan 1989, the most intensive period of dormant orchard spraying; parathion was detected at an average concentration of 63.5 ng/cu m(2). The average daytime and nighttime concentrations of parathion were 52.0 and 119.6 ng/cu m, respectively(2). [REF-138]

  . URBAN/SUBURBAN: Parathion was detected as follows in the National Air Pesticide Monitoring Program, 1970-1972 (selected sites in 14-16 states): 1970, 3.2% of 787 samples positive, 64.2 ng/cu m mean of positive samples, 834 ng/cu m max; 1971, 2.3% of 667 samples positive, 9.3 ng/cu m mean of positive samples, 109 ng/cu m, max; 1972 - not detected in 1025 samples(1). Parathion was detected in suburban air in Miami, FL (60% positive, 2.8 ng/cu m mean, 12.1 ng/cu m max) but not in Jackson, MI or Fort Collins, CO(1). In a pilot study of pesticidal air contamination (4 sites in 9 locations throughout the USA, 880 composite samples), 4 samples collected around Orlando, FL contained a maximum parathion concentration of 2.0 ng/cu m(2). Parathion was detected in air samples collected at Parlier, CA on Jan 12, 1986 at a total concentration of 9.4 ng/cu m, 78.5% was in the vapor phase(3). [REF-139]

  . RURAL/REMOTE: Parathion was detected in 2 ambient air samples (detection limit 0.009 ng/cu m) collected between April and June 1989 at Vallombrosa forest, Italy, concentrations were 0.84 and 0.36 ng/cu m(1). Parathion was detected in air samples from Lindcove Field Station, elevation 114 m, in California's Sierra Nevada Mountains in Nov 1990 and Jan to March 1991 at concentrations ranging from 26 to 13,000 pg/cu m; air concentrations at Ash Mountain, elevation 533 m, ranged from less than the limit of quantification to 49 pg/cu m(2). [REF-140]

11-7 FOOD SURVEY VALUES:
  . Results for parathion from the US FDA's Total Diet studies of pesticides and other chemicals in Infant and Toddler Total Diet samples in which typical 14-day diet samples are collected from urban areas throughout the US (Fiscal Year - average intake (ug/kg body weight/day)) are: Infants FY77 0.011, FY78 0.005, FY79 0.002, FY80 0.003, FY81/82 0.003; Toddlers FY77 <0.001, FY78 0.003, FY79 0.002, FY80 ND, FY81/82 0.002(1,2). For FY81/82 this represented an average daily intake of 0.021 ug and 0.0227 ug for infants and toddlers, respectively(1). The food classes contributing to this input were vegetables and fruit/fruit juices where the average concentrations were 0.1 and 0.2 ppb, respectively(1). Results from the US FDA's Adult Total Diet Study in which the typical 14-day diet of a 16-19 yr male was collected from market basket composite samples in 12 food groups through the US (Fiscal Year-average intake (ug/kg body wt/day)) are: FY65-70 average 0.01(4), FY71-76 average 0.001(3), FY77 0.002, FY78 0.004, FY79 0.002(5), FY80 0.001, FY81/82 0.002(6). For FY81/82, 27 cities were sampled. There were 17 positive samples out of the 27 composite samples from each of the 12 food groups, containing trace to 0.0010 ppm of parathion(6). The average 70 kg man would have an intake of 0.166 ug/day(6). The food classes which contained parathion are (class, average concn, (ppm), (no positive)): leafy vegetables 0 vegetable 0.0001(2), root vegetable 0.0001(6), and fruits 0.0003(4). Dairy products, meat/fish/poultry, sugar and adjuncts, and beverages (including drinking water) were negative in all surveys(3-6). In a Canadian total diet study which took winter and summer composite samples of 11 food classes in 5 Canadian cities, parathion was identified in leafy vegetable composites from Montreal (summer) and Vancouver (winter) and winter fruit composites from Montreal at contributions of 0.04, 0.02, and 3.3 ug/day(7). Parathion has been recommended for application to lettuce at the rate of 0.5 lb/acre not less than 7 days before harvest(8). Head lettuce sprayed with an emulsifiable concentrate at this rate contained a parathion residue of 59 ppb on the field lettuce head 7 days after spraying and 1010 ppb on the trimmed head(8). The harvested sample contained 152 ppb on the trimmed head(8). Parathion applications have been recommended for the control of insects on spinach at the rate of 0.5 lb/acre not less than 14 days before harvest(7). When parathion was applied at this rate as in emulsifiable concentrate formulation, the field spinach contained 206 ppb 14 days after spraying(9). [REF-141]

  . Parathion was detected in 4 composite samples of carrots with an average concn of 0.06 ng/kg(1). Parathion was detected in 2 composite samples of peaches with an avg concn of 0.05 ng/kg(2). Parathion was detected by the FDA Los Angeles District on 119 various agricultural commodities at concn ranging from 0.05 to 2 ppm(3). Parathion was found in 1 of 20 grain and cereal samples for adults at a mean concentration of 0.0001 ppm, with a range from 0 to 0.001 ppm, and in 3 of 20 leafy vegetable samples at a mean concn of 0.0004 ppm, with a range from trace amounts to 0.006 ppm, and in 1 of 20 legume vegetable samples at a mean concentration of 0.0001 ppm, with a range from 0 to 006 ppm, (FDA: Total Diet Study)(4). Parathion was detected in 30% of rice, 80% of avocados, 70% of strawberries, 70% of tomatoes, and 20% of lettuce sampled in Mexico(5). Parathion was detected in unspecified fruits in China at concns ranging from 0.0 to 5.7 ug/kg, avg 2.0 ug/kg(6). During a total diet study conducted between April 1991 and March 1993 in Belgium, parathion was detected in the following fresh food commodities (% positive samples, max value, mean value): endive (2.7%, 0.1, 0.005), celery leaves (9.0%, 0.8 ppm, 0.029 ppm), lettuce (0.9%, 0.026 ppm, 0.005 ppm), spinach (7.3%, 2.65 ppm, 0.067 ppm), parsley (6.0%, 0.22 ppm, and 0.012 ppm), leeks (1.8%, 0.04 ppm, 0.006 ppm), lamb's lettuce (1.0%, 0.06 ppm, 0.003 ppm), carrots (3.8%, 0.23 ppm, 0.009 ppm), currants (2.3%, 0.02 ppm, 0.006), oranges (1.8%, 0.02 ppm, 0.002 ppm), lemons (3.6%, 0.11 ppm, 0.005 ppm), and grapes (3.7%, 0.2 ppm, 0.007 ppm)(7). Parathion was detected in unspecified foods during the 1994 regulatory monitoring by the U.S. FDA(8). Parathion was detected in 39 Total Diet study foods between 1984 to 1986; it occurred in 2% of foods between 1984 and 1986 and 3% between 1982 and 1984(9). Parathion was detected in 8% of 556 food samples collected from retail markets in the urban area of Rome(10). During fiscal year 1988 (1989), parathion was detected in 0.264% of 13,980 (0.236% of 13,085) food samples in the US(11). [REF-142]

  . Parathion was detected in the following domestic agricultural commodities in Canada sampled between Jan 1992 and March 1994: fresh carrots, fresh celery, fresh head lettuce, and fresh tomatoes(1). It was detected in the following imported agricultural commodities in Canada sampled between Jan 1992 and March 1994: fresh apples, fresh beans, fresh celery, fresh grapes, fresh limes, fresh oranges, fresh pears, and fresh sweet peppers(1). Parathion was detected in the following domestic agricultural commodities in Canada sampled between April 1989 and Dec 1991: fresh carrots, fresh lettuce, fresh peaches, and fresh potatoes(2). It was detected in the following imported agricultural commodities in Canada sampled between Jan 1992 and March 1994: fresh apples, fresh celery, fresh cranberries, fresh grapes, fresh oranges, fresh peppers, and fresh tomatoes(2). Parathion was detected in the following California crops: grapefruit, navel oranges, grapes, nectarines, peaches, plums, and prunes(3). Parathion was detected in 53 of 234 ready-to-eat foods tested repetitively for 10 years, 1982 to 1991, through the US FDA's Revised Market Basket Survey at an average concentration of 0.0043 ug/g(4). In an FDA survey of domestic and imported pears (tomatoes) conducted between 1992 and 1993, parathion was detected in 1 out of 710 domestic pears (2 out of 1,219 domestic tomatoes at a maximum concentration of 0.01 ppm)at a concentration of 0.02 ppm and in 2 out of 949 imported pears at a maximum concentration of 0.04 ppm(5). In an FDA survey of domestic and imported apples conducted between 1993 and 1994, parathion was detected in 1 out of 769 samples of domestic apples at a concentration of 0.02 ppm; it was not detected in imported apples(6). In a survey of US produce conducted from 1989 to 1991, parathion was detected in 13 of 6,970 produce samples, including apples, grapefruit, lemons, limes, oranges, peaches, and strawberries(7). [REF-143]

11-8 PLANT CONCENTRATIONS: 

  . In a survey of Pesticide Residue Levels in Crops in 1972 (1483 sites in 37 states) parathion was detected in: cotton stalks (0.12 ppm max), sorghum (0.03 ppm), and sorghum stalks (0.02 ppm)(1). Spinach (sprayed with 0.5 lb active ingredient/acre of emulsifiable concentrate) contained 25.2, 1.21, and 0.21 ppm parathion 1, 7, and 14 days after spraying, respectively(2). Head lettuce (sprayed with 0.5 lb active ingredient/acre emulsifiable concentrate) contained 4.9, 3.6, and 0.65 ppm parathion 0, 1, and 7 days after spraying, respectively(3). Concns in field lettuce were 7.9, 9.9, 11.4, and 0.15 ppm on the outer 12 leaves, next inner 6 leaves, next inner 6 leaves, and trimmed head, respectively(3). Residues on apple foliage 1 day and 7 days after weekly spraying with 0.03% parathion ranged from 166 to 1040 ng/sq cm and 38 to 307 ng/sq cm, respectively(4). There was no increase in residues as a result of repeated weekly applications of the insecticide(4). Pre-application parathion residues in citrus leaves from 8 groves ranged from 0.35 to 8.8 ng/sq cm(5). Parathion residues in citrus foliage from 32 groves 2 days after spraying were 1.47 to 1430 ng/sq cm(5). Surface residues on cotton (canopy, bottom) decreased from 4.02, 0.92 ug/sq cm just after spraying to 1.24, 1.38 ng/sq cm 72 hr after spraying(6). Parathion was detected in olive oil in Portugal in 1980 and 1982, 41 and 42 days post-application to olive trees at the recommended application rate of 36 g AI/hL, at concns of 0.70 and 0.99 mg/kg, respectively(7). [REF-144]

11-9 FISH/SEAFOOD CONCENTRATIONS: 

  . Fish collected from 144 estuaries throughout US contained mean parathion levels of 10 to 75 ppb(1). Fish and shellfish specimens collected in May 1973 in US contained 10 to 40 ppb(1). Samples of clams, rainbow trout, and oyster from Massachusetts contained 20 to 30 ppb, 15 to 17 ppb, and 38 to 41 ppb, respectively(1). Parathion was not detected in fish in Lake Simcoe where Holland Marsh, the major organic soil area used in vegetable production in Ontario, drains(2). In a Nationwide estuarine fish monitoring program conducted from 1972-76, 1524 samples from 144 primary and secondary estuaries in 19 coastal states, parathion was detected in 1 of 39 samples from Connecticut at a mean concn of 10 ppb, 1 of 251 samples from North Carolina at a mean concn of 12 ppb, and 3 of 51 samples from Texas at a mean concn of 75 ppb(3). Parathion was detected at a concn of 10 ng/g in oysters from Waikane Stream in Kaneohe Bay, HI(4). [REF-145]



11-10 ANIMAL CONCENTRATIONS: 

  . Parathion was detected in 2 of 20 samples of rodent muscle (40, 110 ppb), 3 of 19 whole lizards (10 to 100 ppb), and 6 of 19 samples of bird muscle (10 to 210 ppb) from Texas(1). [REF-146]

11-11 MILK CONCENTRATIONS:
  . Parathion was detected in 1 out of 2,739 samples of milk during fiscal years 1985 to 1991 at a concn of 0.06 ppm(1). [REF-147]

*** HUMAN ENVIRONMENTAL EXPOSURE 12***
12-1 PROBABLE ROUTES OF HUMAN EXPOSURE:
  . OCCUPATIONS REPORTED AS POTENTIAL SOURCES: AERIAL APPLICATION PERSONNEL, AREA CLEAN-UP CREWS, BAGGING MACHINE OPERATORS, BASIC MANUFACTURING EMPLOYEES, HAULERS OF LAUNDRY, DRUM FILLERS, DRUM RECONDITIONING PERSONNEL, DUMP PERSONNEL, FIELD CHECKERS, FIELD WORKERS, FLAGGERS, GROUND APPLICATORS, JANITORIAL PERSONNEL, MAINTENANCE PERSONNEL, MIXER & BLENDER OPERATORS, REFUSE HAULERS, TRACTOR TANK LOADERS, WAREHOUSE PERSONNEL. /FROM TABLE/ [REF-45, p.V30 158]

  . ... Mixing plant personnel, commercial ground applicators, aircraft application workers, and orchard workers were the groups at greatest risk, while fieldmen and warehousemen were at lesser risk. [REF-148, p.21]

  . Information from the California Department of Food and Agriculture reported incidents of worker poisonings and illnesses during mixing, loading, and application. [REF-1]

  . Humans are exposed to parathion primarily during field application and formulation of the insecticide. Because of the disproportionately high levels of pesticide which may drift onto exposed skin areas compared to the amount taken in during respiratory exposure, the dermal route is considered to be the most important route of entry during field applications, in formulation plants, and in other work situations where airborne pesticide drift is evolved(1). Dermal contact with treated surfaces such as leaves of sprayed crops is also important. Inhalation is the second most important route of exposure especially when fine mists are formed as from concentrated spray as opposed to the larger droplets formed by most conventional dilute spray machines, since they are most easily drawn into the lungs. The general public may be exposed to parathion by dermal and inhalation exposure from spray drift onto adjacent areas or by ingesting food containing parathion residues. There is evidence that air inside and outside the homes of workers using parathion contains parathion(2), and this would be a source of exposure to family members(SRC). Workers of cotton fields were exposed to parathion at inhalation levels from 1.06 to 0.09 ug/30 min at 0 to 72 hours after application(3). Cab operators were exposed to avg air concn of parathion ranging from 4 to 93 ug/cu m during the spraying of citrus crops(4). [REF-149]

  . The highest parathion concn found by one investigation within an orchard during spraying and dusting operations was 0.74 mg/cu m(1). Others found parathion concn as high as 15 mg/cu m for spraying and dusting operation(1). In using 1% parathion dust on vegetables, gas concn in air constituted a respiratory hazard 80 m from the source(1). The Colorado Community Pesticide Sampling Programs detected parathion in monthly air samples taken inside (64 of 94 samples positive) and outside (44 of 87 samples positive) the homes of men occupationally exposed to parathion(2). Mean dermal and respiratory exposure levels of various categories of workers to parathion (category, dermal (mg/hr), respiratory (mg/hr)): air blast spray operator, 18, 0.03; tractor driver hauling portable tower hand gun power sprayer during application, 12, 0.03; high pressure power hand gun spraying from tower position 11, 0.03; high pressure power hand gun spraying from ground position 47, 0.09; pilot dusting orchard 13, 0.02; flagging for airplane spraying 84, 0.02; operating tractor drawn boom ground duster 8, 8, 0.16; operating tractor drawn boom ground sprayer 4.7, <0.01(3). It is estimated that a worker can absorb 6.0 mg of parathion from cotton 24 hr post-treatment with parathion and 3.0 mg 48 hr post-treatment during an actual 5 hr work day field exposure(4). Hands are probably the greatest source of absorbed pesticide for these workers, while the respiratory system is an insignificant source(4). Concns of parathion in a formulating plant and storage shed in South Florida were 557 and 48.9 ng/cu m, respectively(5). Mean air concns in open and closed tractors, the latter with windows opened, or closed during spray application of parathion to citrus trees with an oscillating boom ranged from 4 to 93 ug/cu m (6). Mean levels ranging from <0.01 to 7.5 ug/sq cm/hr were deposited on test patches on the bodies of workers while using airblast spray equipment and different formulations of parathion to spray citrus trees(6). Insecticide residues extracted from hands, shirts, and pants following a 5 hr field exposure in cotton field 24 hr post-application were 0.25, 6.1, and 9.8 mg, respectively, while estimated respiratory exposure during that time was 19.2 ug (mean air concn 3.2 ng/l)(7). [REF-150]

  . Occupational exposure to parathion 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 parathion via inhalation of ambient air and ingestion of contaminated food. (SRC) 

12-2 AVERAGE DAILY INTAKE: 

  . AIR INTAKE: Assume a parathion concentration of 9.4 ng/cu m(1), 188 ng(SRC); WATER INTAKE: Assume a concentration of 4.6 ug/l(2), 9.2; FOOD INTAKE: infants 0.0211 ug(3), toddlers 0.0227 ug(3), and adults 0.166 ug(4). In 1982-84 a national study was performed that showed the average daily intake of parathion in the US for children 6 to 11 mo of age and 2 yr old was 11.2 and 5.0 ug/kg body weight/day, respectively(5). In 1982-84 a national study was performed that showed the average daily intake of parathion in the US for females 14-16, 25-30 and 60-65 yr of age was 1.5, 1.4 and 2.0 ng/kg body weight/day, respectively(5). In 1982-84 a national study was performed that showed the average daily intake of parathion in the USA for males 14-16, 25-30 and 60-65 yr of age was 1.2, 1.1 and 1.8 ng/kg body weight/day, respectively(5). In 1984 to 1986 (1986 to 1991) a national study showed the average daily intake of parathion in the US for children 6 to 11 months old and 2 years old was 0.008 (0.008) and 0.003 (0.004) ug/kg body weight/day, respectively(6). In 1984 to 1986 (1986 to 1991) a national study showed the average daily intake of parathion in the US for males 14 to 16 years old and 25 to 30 years old was 0.001 ug/kg body weight/day(6). [REF-151]

12-3 BODY BURDENS: 

  . Blood of victims of parathion poisoning (caused by dermal contact during harvesting of tobacco less than 24 hr after application of parathion) contained 34 ng/l of parathion(1). Range of serum parathion levels in 5 workers 3, 7, and 24 hr after a 5 hr exposure to parathion in a cotton field 24 hr after treatment were 3 to 13, 3 to 12, and 1 to 8 ppb, respectively(2). Orchard workers dermally absorbed an avg of 2 mg parathion per each application, in addition to an inhalation exposure of 0.020 mg/hr(3). [REF-152]

*** STANDARDS AND REGULATIONS 13***
13-1 IMMEDIATELY DANGEROUS TO LIFE OR HEALTH (IDLH): 

  . 10 mg/cu m [QR] [REF-6, p.240]

13-2 ACCEPTABLE DAILY INTAKES: 

  . FAO/WHO ADI: 0.005 mg/kg bw [REF-153]

13-3 ALLOWABLE TOLERANCES: 

  . Tolerances are established for residues of the insecticide parathion or its methyl homolog in or on the following raw agricultural commodities: alfalfa (fresh), 1.25 ppm; alfalfa hay, 5 ppm; almonds, 0.1(N) ppm; almond hulls, 3 ppm; apples, 1 ppm; apricots, 1 ppm; artichokes, 1 ppm; avocados, 1 ppm; barley, 1 ppm; beans, 1 ppm; beet greens (alone), 1 ppm; beets (with or without tops), 1 ppm; beets, sugar, 0.1(N) ppm; beets, sugar (tops), 0.1(N) ppm; blackberries, 1 ppm; blueberries (huckleberries), 1 ppm; boysenberries, 1 ppm; broccoli, 1 ppm; brussels sprouts, 1 ppm; cabbage, 1 ppm; carrots, 1 ppm; cauliflower, 1 ppm; celery, 1 ppm; cherries, 1 ppm; citrus fruits, 1 ppm; clover, 1 ppm; collards, 1 ppm; corn, 1 ppm; corn, forage, 1 ppm; cottonseed, 0.75 ppm; cranberries, 1 ppm; cucumbers, 1 ppm; currants, 1 ppm; dates, 1 ppm; dewberries, 1 ppm; eggplants, 1 ppm; endive (escarole), 1 ppm; figs, 1 ppm; filberts, 0.1(N) ppm; garlic, 1 ppm; gooseberries, 1 ppm; grapes, 1 ppm; grass (forage), 1 ppm; guavas, 1 ppm; hops, 1 ppm; kale, 1 ppm; kohlrabi, 1 ppm; lettuce, 1 ppm; loganberries, 1 ppm; mangoes, 1 ppm; melons, 1 ppm; mustard greens, 1 ppm; mustard seed, 0.2 ppm; nectarines, 1 ppm; oats, 1 ppm; okra, 1 ppm; olives, 1 ppm; onions, 1 ppm; parsnips (with or without tops), 1 ppm; parsnip greens (alone), 1 ppm; peaches, 1 ppm; peanuts, 1 ppm; pears, 1 ppm; peas, 1 ppm; peas, forage, 1 ppm; pecans, 0.1(N) ppm; peppers, 1 ppm; pineapples, 1 ppm; plums (fresh prunes), 1 ppm; potatoes, 0.1(N) ppm; pumpkins, 1 ppm; quinces, 1 ppm; radishes (with or without tops), 1 ppm; radish, tops, 1 ppm; rape seed, 0.2 ppm; raspberries, 1 ppm; rice, 1 ppm; rutabagas (with or without tops), 1 ppm; rutabaga tops, 1 ppm; safflower seed, 0.1(N) ppm; sorghum, 0.1(N) ppm; sorghum fodder, 3 ppm; sorghum forage, 3 ppm; soybeans, 0.1 ppm; soybean hay, 1 ppm; spinach, 1 ppm; squash, 1 ppm; strawberries, 1 ppm; summer squash, 1 ppm; sugarcane, 0.1(N) ppm; sugarcane fodder, 0.1(N) ppm; sugarcane forage, 0.1(N) ppm; sunflower seed, 0.2 ppm; sweet potatoes, 0.1(N) ppm; Swiss chard, 1 ppm; tomatoes, 1 ppm; turnips (with or without tops), 1 ppm; turnips greens, 1 ppm; vetch, 1 ppm; walnuts, 0.1(N) ppm; wheat, 1 ppm; and youngberries, 1 ppm. [REF-154]

  . While petitions for tolerances for negligible residues are pending and until action is completed on these petitions, interim tolerances are established for residues of the listed pesticide chemicals in or on raw agricultural commodities as follows: parathion or its methyl homolog, herbicide /SRP: Insecticide/ 0.5 ppm, rye. [REF-155]

13-4 OSHA STANDARDS: 

  . Permissible Exposure Limit: Table Z-1 8-hr Time-Weighted Avg: 0.1 mg/cu m. Skin Designation. [QR] [REF-156]

13-5 NIOSH RECOMMENDATIONS: 

  . Recommended Exposure Limit: 10 Hr Time-Weighted Avg: 0.05 mg/cu m. Skin. [QR] [REF-6, p.240]

13-6 THRESHOLD LIMIT VALUES: 

  . 8 hr Time Weighted Avg (TWA) 0.1 mg/cu m, skin [QR] [REF-157, p.54]

  . 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-157, p.6]

  . BEI (Biological Exposure Index): Total p-nitrophenol in urine at end of shift is 0.5 mg/g creatinine. 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. (1989 adoption) [QR] [REF-157, p.102]

  . A4. A4= Not classifiable as a human carcinogen. [QR] [REF-157, p.54]

  . 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) [QR] [REF-157, p.102]

13-7 OTHER OCCUPATIONAL PERMISSIBLE LEVELS: 

  . PERMISSIBLE LEVELS OF PARATHION IN WORKING ENVIRONMENT IN 14 COUNTRIES BY REGULATION OR RECOMMENDED GUIDELINES: AUSTRALIA 1978 CEILING 0.1 MG/CU M GUIDELINE; BELGIUM 1978 CEILING 0.1 MG/CU M REGULATION; BULGARIA 1971 MAXIMUM 0.05 MG/CU M REGULATION; FINLAND 1975 CEILING 0.1 MG/CU M REGULATION; FEDERAL REPUBLIC OF GERMANY 1979 TWA 0.1 MG/CU M GUIDELINE; HUNGARY 1974 TWA 0.05 MG/CU M REGULATION; ITALY 1978 TWA 0.1 MG/CU M GUIDELINE; JAPAN 1978 CEILING 0.1 MG/CU M GUIDELINE; THE NETHERLANDS 1978 CEILING 0.1 MG/CU M GUIDELINE; ROMANIA 1975 TWA 0.05 MG/CU M REGULATION; SWITZERLAND 1978 TWA 0.1 MG/CU M REGULATION; USSR 1977 MAXIMUM 0.05 MG/CU M REGULATION; YUGOSLAVIA 1971 CEILING 0.1 MG/CU M REGULATION; ACGIH 1981 TWA 0.1 MG/CU M GUIDELINE. /FROM TABLE/ [REF-45, p.V30 156]

  . A re-entry interval of 7 days is required for apple, citrus, peach, nectarine, and grapes in ... Arizona, California, Nevada, New Mexico, Oklahoma, Texas, and Utah. A 48 hour reentry interval will remain on other crops and the crops listed above in all other states. [REF-1]

  . ... Occupational intake of 0.014 mg/kg/day is considered safe. [REF-36, p.1048]

13-8 ATMOSPHERIC STANDARDS: 

  . Listed as a hazardous air pollutant (HAP) generally known or suspected to cause serious health problems. The Clean Air Act, as amended in 1990, directs EPA to set standards requiring major sources to sharply reduce routine emissions of toxic pollutants. EPA is required to establish and phase in specific performance based standards for all air emission sources that emit one or more of the listed pollutants. Parathion is included on this list. [REF-158]

13-9 STATE DRINKING WATER GUIDELINES: 

  . (AZ) ARIZONA 30 ug/l [REF-159]

  . (CA) CALIFORNIA 30 ug/l [REF-159]

  . (FL) FLORIDA 42 ug/l [REF-159]

  . (ME) MAINE 8.6 ug/l [REF-159]

13-10 CLEAN WATER ACT REQUIREMENTS: 

  . Freshwater aquatic organisms and their uses should not be affected unacceptably if the four day average concn of parathion does not exceed 0.013 ug/l more than once every three years on the average and if the one hour average concn does not exceed 0.065 ug/l more than once every three years on the average. [REF-160, p.12]

  . Designated as a hazardous substance under section 311(b)(2)(A) of the Federal Water Pollution Control Act and further regulated by the Clean Water Act Amendments of 1977 and 1978. These regulations apply to discharges of this substance. [REF-161]

13-11 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-162]

  . 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-163, 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-164, p.6193-5]

13-12 CERCLA REPORTABLE QUANTITIES: 

  . Persons in charge of vessels or facilities are required to notify the National Response Center (NRC) immediately, when there is a release of this designated hazardous substance, in an amount equal to or greater than its reportable quantity of 10 lb or 4.54 kg. The toll free number of the NRC is (800) 424-8802; In the Washington D.C. metropolitan area (202) 426-2675. The rule for determining when notification is required is stated in 40 CFR 302.4 (section IV. D.3.b). [REF-165]

  . 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. Parathion is an extremely hazardous substance (EHS) subject to reporting requirements when stored in amounts in excess of its threshold planning quantity (TPQ) of 100 lbs. [REF-166]

13-13 RCRA REQUIREMENTS:
  . P089; As stipulated in 40 CFR 261.33, when parathion, as a commercial chemical product or manufacturing chemical intermediate or an off-specification commercial chemical product or a manufacturing chemical intermediate, becomes a waste, it must be managed according to federal and/or state hazardous waste regulations. Also defined as a hazardous waste is any container or inner liner used to hold this waste or any residue, contaminated soil, water, or other debris resulting from the cleanup of a spill, into water or on dry land, of this waste. Generators of small quantities of this waste may qualify for partial exclusion from hazardous waste regulations (40 CFR 261.5(e)). [REF-167]

13-14 FIFRA REQUIREMENTS: 
  . Tolerances are established for residues of the insecticide parathion or its methyl homolog in or on the following raw agricultural commodities: alfalfa (fresh); alfalfa hay; almonds; almond hulls; apples; apricots; artichokes; avocados; barley; beans; beet greens (alone); beets (with or without tops); beets, sugar; beets, sugar (tops); blackberries; blueberries (huckleberries); boysenberries; broccoli; brussels sprouts; cabbage; carrots; cauliflower; celery; cherries; citrus fruits; clover; collards; corn; corn, forage; cottonseed; cranberries; cucumbers; currants; dates; dewberries; eggplants; endive (escarole); figs; filberts; garlic; gooseberries; grapes; grass (forage); guavas; hops; kale; kohlrabi; lettuce; loganberries; mangoes; melons; mustard greens; mustard seed; nectarines; oats; okra; olives; onions; parsnips (with or without tops); parsnip greens (alone); peaches; peanuts; pears; peas; peas, forage; pecans; peppers; pineapples; plums (fresh prunes); potatoes; pumpkins; quinces; radishes (with or without tops); radish, tops; rape seed; raspberries; rice; rutabagas (with or without tops); rutabaga tops; safflower seed; sorghum; sorghum fodder; sorghum forage; soybeans; soybean hay; spinach; squash; strawberries; summer squash; sugarcane; sugarcane fodder; sugarcane forage; sunflower seed; sweet potatoes; Swiss chard; tomatoes; turnips (with or without tops); turnips greens; vetch; walnuts; wheat; and youngberries. [REF-154]

  . While petitions for tolerances for negligible residues are pending and until action is completed onthese petitions, interim tolerances are established for residues of the listed pesticide chemicals in or on raw agricultural commodities as follows: parathion or its methyl homolog, herbicide /SRP: Insecticide/, rye. [REF-155]

  . 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. Parathion 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: 0155; Pesticide type: insecticide; Registration Standard Date: 09/03/86; 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): Parathion; Data Call-in (DCI) Date(s): 10/19/92, 11/23/93, 10/13/95, 03/14/96; 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-168, p.118]

*** MONITORING AND ANALYSIS METHODS 14***
14-1 SAMPLING PROCEDURES:
  . NIOSH 5012. Air samples containing parathion are taken with a glass fiber filter (Gelman Type AE or equivalent), 37 mm, in a two piece polystyrene cassette supported by a backup pad. A sampling pump is connected to this filter and accurately calibrated at a flow rate of 1.0 to 2 l/min for a total sample size of 15 to 700 liters. [REF-169, p.V1 5012-1]

14-2 ANALYTIC LABORATORY METHODS:
  . NIOSH 5012. Parathion in air is determined by gas chromatography equipped with a flame photometric detector. Range is 0.001 to 0.04 mg/sample. The estimated limit of detection is 4 ng/sample. Precision (as relative standard deviation) 0.078 (overall) & 0.015 (measurement) in range of 0.07 to 0.26 mg/cu m for a 120 l sample containing 0.0066 to 0.026 mg/sample with recovery of 1.00. [REF-169, p.V1 5012-1]

  . PRODUCT ANALYSIS IS BY GLC OR HPLC ... OR BY TITRATION ... ; FAO SPECIFICATION (CP/32)) OR BY ALKALINE HYDROLYSIS & SPECTROMETRY OF THE LIBERATED 4-NITROPHENOL ... . RESIDUES MAY BE DETERMINED BY GLC ... OR BY COLORIMETRY ... [REF-55, p.634]

  . RESIDUES IN CONCENTRATED ELUATES /FROM NONFATTY FOODS/ ARE MEASURED BY GLC & IDENTIFIED BY COMBINATIONS OF GAS, THIN LAYER, OR PAPER CHROMATOGRAPHY. [REF-170, p.14/538 29.001]

  . NIOSH 5012: A gas chromatographic method for the analysis of parathion, consists of a glass column, 2 m x 6 mm ID, packed with Gas Chrom Q (100/120 mesh) coated with 3% OV-1, with flame photometric detector and nitrogen or helium as the carrier gas at a flow rate of 60 ml/min, is a NIOSH approved method. A sample injection volume of 5 ul is suggested, the column temperature is 165 deg C, the injection temperature is 215 deg C, and the detection temperature is 200 deg C. This method has a estimated detection limit of 4.0 ng/sample, and a relative standard deviation of 0.078, over a working range of 0.001 to 0.04 mg/sample. [REF-169, p.5012-1]

  . DISTINCTION BETWEEN METHYL PARATHION & PARATHION: BY DIFFERENCE IN SPEED OF HYDROLYSIS ... . [REF-171, p.394]

  . MATRIX: WATER; PROCEDURE: GAS CHROMATOGRAPHY/FLAME PHOTOMETRIC DETECTION WITH DETECTION LIMIT OF 16 UG/KG; ... ANALYSIS OF PESTICIDE RESIDUES IN ENVIRONMENTAL SAMPLES ... . [REF-45, p.V30 164]

  . Determination of some organophosphorus insecticides including parathion by flow injection with a molecular emission cavity detector. Detection limit for parathion was 2.5 ng. [REF-172]

  . Water samples (100 ml) are salted out with 35 g sodium chloride and extracted 3 times with 10 ml chloroform; the extract is dried and taken up with 0.2 ml ethyl alcohol and incubated with acetylcholine-HCl and cholinesterase from horse serum. An inhibition of cholinesterase and, therefore, of the formation of acetic acid from acetylcholine is caused by organophosphorus insecticides present in the extract. Since the reaction proceeds in a buffer at pH 8.2-8.3, the pH-difference occurring between sample and control constitutes a measure of the cholinesterase inhibition. Preliminary oxidation of the thio-compound is carried out with bromine water for parathion. The detection limits of the method are in the nanogram range. [REF-173]

  . An electroanalysis study of the polarographic behavior (DDP) of the pesticides parathion and paraoxon in the presence of lead(2+) is described. This metallic ion shows affinity for the thiophosphate group and catalyzes the hydrolysis of parathion but not paraoxon. a method for the simultaneous determination by measuring the p-nitrophenol formed after the addition of lead(2+), whereas paraoxon can be measured directly by its reduction peak is proposed. In the determination of parathion/paraoxon ratio was >1/45. In the determination of paraoxon, satisfactory results were obtained for paraoxon/parathion ratios >1/70. [REF-174]

  . Toxicity (4 hr lethal concn, LC50 and immobilizing concn IC50) of 30 widely used pesticides, /including parathion/ organic and inorganic chemicals, and solvents was determined with Daphnia magna or Brachydanio rerio. For 23 out of the 30 chemicals, the test could detect concn corresponding to suggested no adverse response levels (SNARL; for a 70 kg human ingesting during 24 hr 2 l of the contaminated water). This rapid and simple method could be used for routine monitoring of drinking water for accidental pollution. [REF-175]

  . PARATHION WAS AMONG 7 PESTICIDES STUDIED IN FRUITS AND VEGETABLES. EACH PESTICIDE WAS SOUGHT AT 2 LEVELS, ONE AT APPROX HALF THE PERMISSIBLE MAXIMUM RESIDUE CONCN & ANOTHER AT APPROX TOTAL PERMISSIBLE CONCN. WITH THIS METHOD ONLY MINIMUM CLEANUP & A SINGLE 1-COLUMN ISOCRATIC TECHNIQUE ARE REQUIRED. [REF-176]

  . SOME PROCEDURES FOR THE ENZYMATIC DETECTION OF ORGANOPHOSPHORUS PESTICIDES, WHICH HAVE GIVEN REPRODUCIBLE RESULTS ON A ROUTINE SCALE, ARE DESCRIBED. THE METHODS HAVE SUCCESSFULLY BEEN APPLIED TO THE DETECTION OF PARATHION IN FRUIT OR VEGETABLE EXTRACTS. THE METHODS INVOVLE INITIAL THIN-LAYER CHROMATOGRAPHY OF THE SAMPLE EXTRACTS, THEN OXIDATION WITH BROMINE TO CONVERT THE THIOPHOSPHATES TO ACTIVE ENZYME INHIBITORS. THE PLATES ARE THEN SPRAYED WITH ESTERASES FROM A SUITABLE SOURCE & FURTHER SPRAYED WITH A SUITABLE SUBSTRATE WHICH WILL CAUSE THE BACKGROUND TO BECOME COLORED FOLLOWING HYDROLYSIS. ALTERNATIVELY, THE ENZYME & AN ACID-BASE INDICATOR ARE INCORPORATED INTO AN AGAR GEL & THE DEVELOPED TLC PLATE PRESSED AGAINST THIS FOR 1 HR AFTER ACTIVATION WITH BROMINE, THEN THE AGAR IS SPRAYED WITH ACETYLCHOLINE, WHICH RELEASES ACETIC ACID ON HYDROLYSIS. THE LIMIT OF DETECTION ACHIEVED FOR MOST SUBSTANCES IS 1 TO 10 NG. THE METHOD CAN BE USED AS A SCREENING PROCEDURE FOR ROUTINE ANALYSES. [REF-177]

  . EPA Method 8141 is a gas chromatographic method used to determine parathion-ethyl in ground water, soil, and non-water miscible waste. A gas chromatograph with a flame photometric or nitrogen-phosphorus detector is used for this multiresidue procedure. Method detection limits for this compound using a flame photometric detector are 0.06 ug/l for water, and 3.0 ug/kg for soil. [REF-178]

  . EAD Method 1657. The Determination of Organo-phosphorus Pesticides in Municipal and Industrial Wastewater by Gas Chromatography, CGCFPD, wastewater, method detection limit 10 ng/l. [REF-179]

  . AOAC Method 978.06. Parathion in Pesticide Formulations, Gas Chromatographic Method. [REF-180]

  . AOAC Method 978.07. Parathion in Pesticide Formulations, Liquid Chromatographic Method. [REF-181]

  . AOAC Method 978.08. Parathion in Pesticide Formulations, Volumetric Method. [REF-181]

  . AOAC Method 978.09. Parathion in Pesticide Formulations, Colorimetric Method. [REF-181]

  . AOAC Method 980.11. Methyl Parathion or Ethyl Parathion in Microencapsulated Pesticide Formulations, Gas Chromatographic Method. [REF-182]

  . AOAC Method 968.24. Organophosphorus Pesticide Residues, Sweep Codistillation Method. Gas Chromatography with Potassium Chloride Thermionic or Flame Photometric Detection. [REF-183]

  . AOAC Method 974.22. Organophosphorus Pesticide Residues, Carbon Column Cleanup Method. [REF-184]

  . AOAC Method 970.53. Organophosphorus Pesticide Residues, Single Sweep Oscillographic Polarographic Confirmatory Method. [REF-185]

  . AOAC Method 960.42. Parathion Pesticide Residues, Colorimetric Method. [REF-186]

  . EMSLC Method 614. The Determination of Organophosphorus Pesticides in Municipal and Industrial Wastewater by Gas Chromatography using Phosphorus-specific Flame Photometric Detection, GCFPD, wastewater, method detection limit 0.012 ug/l. [REF-179]

14-3 CLINICAL LABORATORY METHODS:
  . MATRIX: HUMAN OR ANIMAL ADIPOSE TISSUE, HUMAN MILK; PROCEDURE: GAS CHROMATOGRAPHY/ELECTRON CAPTURE DETECTION. ... MATRIX: PLASMA; PROCEDURE: GAS CHROMATOGRAPHY/ELECTRON CAPTURE DETECTION (LIMIT OF DETECTION IS NOT GIVEN). [REF-45, p.V30 164]

  . High-performance liquid chromatography with 3 different mobile phases was used to determine parathion & its active metabolite in biological tissues (plasma, brain homogenates, & liver microsomes) after extraction with ethyl acetate. [REF-187]

  . A radioimmunoassay was developed by using either (3)H or (14)C labeled parathion as a tracer. The lower limit of detection was 4 ng of parathion in sample free soln & 10-20 ng in blood plasma and lettuce without any cleanup of the sample extract. [REF-188]

  . Qualitative and semiquantitative determination of parathion in blood, urine, stomach content, or tissue can be performed using thin layer chromatography (TLC). The samples are treated with anhydrous sodium sulfate and extracted with pentane. After spraying and developing, the Rf values of the spots are compared to standards. A GC method for the quantitative determination using other aliquots of the extracted samples is described. [REF-189, p.V1 288]

  . Unsuspected accidental cutaneous exposure to an organophosphate insecticide caused flaccid paralysis in a 10 year old girl. Electromyogram demonstrated repetitive compound muscle action potentials in response to a single stimulus of nerve; decremental response, more prominent at higher rates of stimulation; worsening of decremental response after edrophonium injection; and normal nerve conduction velocities. Electromyogram with repetitive nerve stimulation and an edrophonium test may provide a simple and rapid method for diagnosis of acute organophosphate poisoning. [REF-190]

  . In autopsy samples of blood and stomach content of cats and dogs with parathion poisoning, Millon reaction gave 1 and 8 detections false negative and 1 out of 10 detections false positive results. Thus, the Millon reaction with sensitivity approx 1 mg parathion/kg can be used for rapid preliminary screening of samples for further study of materials in parathion poisonings. [REF-191]

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

  . PARATHION ... /IS/ PREPARED BY THE REACTION OF DIETHYL ... PHOSPHOROCHLORIDOTHIOATE WITH SODIUM P-NITROPHENATE. [REF-44, p.626]

  . In the 1st step, ethyl dithiophiosphone acid ... /is/ prepared by reacting ... anhydrous ethyl alcohol with ... phosphorous pentasulfide. ... The chlorination step follows & may use elemental chlorine, sulfur monochloride or sulfur dichloride. ... A production & waste schematic for the overall process of parathion manufacture /for a typical plant producing 20,000 tons per year/ is. ... /described by/ Gruber GI (TRW Systems Group); Report EPA/530/SW-118c, Washington, DC, USEPA (April 1975). To ... thiophosphoryl chloride ... an approx 20% soln of sodium ethylate in ethyl alcohol /is added/. ... To this mixture ... p-nitrophenol ... /was added/ & to this resulting solution was added. ... Approx 20% soln of sodium ethylate in ethyl alcohol ... water /is added to the reaction mixture/ in order to dissolve sodium chloride & to separate the O,O-diethyl O-p-nitrophenyl thiophosphate from the residual alcohol. [REF-192, p.585]

  . Original prepn: Thurston, FIAT Report 949 (1946); Coates, Topley, BIOS Final Report 1808 (1947). See also Fletcher et al., J Am Chem Soc 70, 3943 (1948). [REF-193, p.1208]

  . From sodium ethylate, thiophosphoryl chloride, and sodium p-nitrophenate. [REF-8]

15-2 IMPURITIES: 

  . The following impurities were identified in one sample of technical-grade parathion: O,O-diethyl thiophosphoryl chloride; O,O,O-triethyl thiophosphate; O,O-diethyl S-ethyl thiophosphate; O,O-diethyl S-ethyl dithiophosphate; nitrophenetole; nitrophenol; parathion isomers; & the dithio analogue of parathion. [REF-45, p.V30 155]

  . The analysis of technical organophosphorus insecticides by (31)P nuclear magnetic resonance showed the major known toxic contaminants to be simple trialkyl phosphorothio- and -dithioic acid esters and the S-alkyl insecticide isomers. Small amt of the bis derivatives & the dithiopyrophosphate were also detected. These contaminants included both byproducts from the synthesis as well as degradation products. This procedure was used to analyze the following technical grade products: ronnel, sulfotepp, methyl parathion, dimethoate, malathion, methidathion, ethion, phosalone, & fenitrothion. /Organophosphorous insecticides/ [REF-194]

15-3 FORMULATIONS/PREPARATIONS: 

  . Technical parathion is available as a dark brown liquid containing 98.5% active ingredient & 1.5% inert ingredients. [REF-45, p.V30 154]

  . ... Granules, ULV liquid ... [REF-195, p.C-220]

  . Wettable powder; emulsifiable concentrate; granule; dispersible powder; capsule suspension; aerosol. [REF-7]

  . Mixtures (parathion +) endosulfan; ethion; lindane; oxydemeton-methyl; petroleum oil; tetradifon; malathion; malathion + methoxychlor; parathion-methyl; thiometon; methamidophos. [REF-7]

15-4 MANUFACTURERS: 

  . Monsanto Company, Hq, 800 North Lindbergh Blvd, St Louis, MO 63167, (314) 694-1000; Monsanto Chemical Co, (address same as Hq); Production site: Anniston, AL 36202 [QR] [REF-196, p.840]

  . SureCo, Inc, Hq, E Main St, PO Box 938, Fort Valley, GA 31030, (912) 825-3351 [QR] [REF-196, p.840]

15-5 OTHER MANUFACTURING INFORMATION: 

  . A restricted use pesticide in the USA. [REF-195, p.C-220]

  . Discontinued formulations include parathion plus chlorbenside. [REF-55, p.634]

  . Compatible with other insecticides & fungicides. [REF-197, p.A311/Aug 87]

  . Technical grade is 96 to 98%. [REF-7]

  . U.S.: Some or all applications classified as Restricted Use Pesticide (RUP). Voluntary cancellation 12/31/91 of ethyl parathion on over 80 crop uses in the U.S. [REF-198, p.C29]

  . ... Parathion frequently has been employed for suicide or murder. For example, of 361 deaths caused by parathion in Denmark between 1951 and 1963, 344 were suicides, 5 were murders, and one was a suspected murder. [REF-36, p.1046]

15-6 MAJOR USES: 

  . ... Parathion controls a variety of insects such as aphids, mites, beetles, Lepidoptera, leaf hoppers, leafminers, and other pests found on fruits, cotton, vegetables, and forage crops. It also controls several soil insects such as wireworms, rootworms, and symphilids. [REF-199, p.60]

  . Used for control of nematodes in beet & ornamentals [REF-197, p.A311/Aug 87]

  . Non-systemic insecticide and acaricide; used for the control of sucking and chewing insects (including soil insects) and mites in a very wide range of crops. [REF-7]

15-7 CONSUMPTION PATTERNS:
    [SRI] INSECTICIDE FOR WHEAT, 49%; DECIDUOUS FRUITS & NUTS, 14%; VEGETABLES, 14%; SORGHUM, 11%; COTTON, 4%; CITRUS, 1%; OTHER FIELD CROPS EG, BARLEY & OATS, 7% (1982 AGRICULTURAL CROP USE) 

    [SRI] (1978) 3.27X10+9 G (CONSUMPTION) 

    [SRI] (1982) 3.90X10+9 G (CONSUMPTION) 

15-8 U.S. PRODUCTION:
    1970; Approximately 15,259,000 lb of parathion were produced. [REF-22, p.13]

*** CHEMICAL AND PHYSICAL PROPERTIES 16***
MOLECULAR WEIGHT]             : 291.26 [REF-193, p.1208]16-1 
MELTING POINT]               : 6.1 deg C [REF-7]16-2 
BOILING POINT]                : 375 DEG C AT 760 MM HG [REF-193, p.1209]16-3 
16-4 [DENSITY/SPECIFIC GRAVITY]     : 1.26 AT 25 DEG C/4 DEG C [REF-193, p.1209]

VAPOR PRESSURE]               : 6.68X10-6 mm Hg @ 20 deg C [REF-7]16-5 
16-6 OCTANOL/WATER PARTITION COEFFICIENT:
                               Log Kow= 3.83 [QR] [REF-200, p.76]

16-7 [VISCOSITY]                    : 15.30 CENTIPOISE AT 25 DEG C [REF-193, p.1209]
16-8 SURFACE TENSION]           : 39.2 DYNES/CM AT 25 DEG C [REF-193, p.1209]
16-9 HEAT OF COMBUSTION]           : -9,240 BTU/LB= -5,140 CAL/G= -215X10+5 J/KG [REF-20]

16-10 SOLUBILITIES:
  . PRACTICALLY INSOL IN PETROLEUM ETHER, KEROSENE, & USUAL SPRAY OILS [REF-193, p.1209]

  . COMPLETELY SOL IN ALCOHOLS, ESTERS, ETHERS, KETONES, AROMATIC HYDROCARBONS, ANIMAL & VEGETABLE OILS [REF-8]

  . SOL IN CHLOROFORM [REF-201, p.C-390]

  . Water solubility = 11 mg/l @ 20 deg C [REF-7]

  . Completely miscible with most organic solvents, e.g. dichloromethane >200, isopropanol, toluene, hexane 50 to 100 (all in g/l at 20 deg C). [REF-7]

16-11 SPECTRAL PROPERTIES: 

  . INDEX OF REFRACTION: 1.5370 AT 25 DEG C/D [REF-193, p.1209]

  . SADTLER REF NUMBER: 503 (IR, PRISM) [REF-202, p.C-411]

  . Intense mass spectral peaks: 97 m/z (100%), 291 m/z (98%), 109 m/z (91%), 137 m/z (61%) [REF-203, p.312]

  . IR: 1036 (Coblentz Society Spectral Collection) [REF-204, p.V2 3]

  . NMR: 10403 (Sadtler Research Laboratories Spectral Collection) [REF-204, p.V2 3]

  . MASS: 4788 (National Bureau of Standards EPA-NIH Mass Spectra Data Base, NSRDS-NBS-63) [REF-204, p.V2 3]

  . UV: 1-348 (Organic Electronic Spectral Data, Phillips et al, John Wiley & Sons, New York) [REF-204, p.V2 3]

16-12 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . TECHNICAL PRODUCT IS A BROWN LIQUID WITH A GARLIC-LIKE ODOR. /TECHNICAL PRODUCT/ [REF-55, p.633]

  . Can penetrate leather, canvas shoes, and sneakers. [REF-22, p.3]

  . Parathion will attack some forms of plastics, rubber, and coatings. [REF-19, p.2]

  . It is slowly hydrolyzed in water to form p-nitrophenol and diethyl orthothiophosphoric acid. The time for 50% hydrolysis is 120 days, but this occurs more rapidly in alkaline solution. [REF-199, p.67]

  . Incompatible with alkaline materials. Hydrolyzed very slowly in acidic media (pH 1-6), more rapidly in alkaline media; half-life 272 days at pH 4, 260 days at pH 7, and 130 days at pH 9 (all at 22 deg C). Isomerizes on heating above 130 deg C, to the O,S-diethyl isomer. [REF-205]

  . Henry's Law constant = 0.0302 Pa/cu m mole [REF-7]

  . Slow decomposition in air. [REF-8]

  . Parathion is reduced readily to the nontoxic O,O-diethyl O-4-aminophenyl phosphorthioate and oxidized with difficulty to the very highly toxic paraoxon O,O-diethyl O-4-nitrophenyl phosphorothiolate. [REF-206, p.VA14 289]

*** REFERENCES 17***
17-1 SPECIAL REPORTS:
  . Review: Mulla MS, Mian LS; Biological and Environmental Impacts of the Insecticides Malathion and Parathion on Nontarget Biota in Aquatic Ecosystems. Residue Rev 78: 101-35 (1981). In this review most of the avail information on the impact of parathion on non target flora and fauna in aquatic ecosystems & its persistence & distribution in aquatic habitats is collected & interpreted.

  . NIOSH; Criteria Document: Parathion (1976) DHEW Pub. NIOSH 76-190
  . USEPA; Ambient Water Quality Criteria Doc: Parathion (1986) EPA 440/5-86-007
  . Willems JL et al; Naunyn-Schmiedemberg's Arch Pharmacol 330 (Suppl) (1985)

  . Bioassay of Parathion for Possible Carcinogenicity (1979) Technical Rpt Series No. 70 DHEW Pub No. (NIH) 79-1320, U.S. Department of Health Education and Welfare, National Cancer Institute, Bethesda, MD 20014
17-2 PRIOR HISTORY OF ACCIDENTS:
  . On November 25, 1967 in Colombia, /about/ 600 persons were poisoned, 61% of whom were children younger than 15 years of age. On a truck en route from Bogota to Chiquinquira, one of the 30 bottles containing parathion had broken and contaminated sacks of flour adjacent to the cargo. About 25% of the victims who ate bread baked with this flour experienced the mildest form of poisoning, namely abdominal pain, headache, blurred vision, tremor, dizziness, and general weakness. Some 10% to 25% sweated profusely, were irritable, and showed constricted pupils. A few manifested acute pulmonary edema with severe diarrhea, cyanosis, and excretion of saliva. [REF-207, p.224]

  . Two boys in Vancouver, BC, were poisoned after using flannelette bed sheets that during their transport from Antwerp, Belgium, in the hold of the ship, had been contaminated with parathion. The blood pressure of one of the boys, 12 years of age, /elevated/ to 200/100. He became deeply comatose and developed respiratory failure. The pupils of his eyes were contracted, a characteristic feature of acetylcholinesterase poisoning. [REF-207, p.224]

  . In an accident in Tijauna, Mexico (1967) sugar, contaminated by parathion during transport, was responsible for the illness of 300 persons and for the death of 17. /Concentration not specified/ [REF-35, p.224]

  . In an investigation in Jamaica, 79 persons became ill after eating food made from flour contaminated with the organophosphate pesticide parathion. Of the 79 patients, seventeen (21.5%) died. [REF-208, p.937]
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