
1***SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : FENITROTHION
1-2 CAS REGISTRY NUMBER          : 122-14-5
1-3 SYNONYMS:

    S-1102A ; S 112A ; S 5660 ; 8057HC [REF-1, p.85/8405]; AC-47300 [REF-1, p.85/8405]; ACCOTHION ; ACEOTHION ; Agria 1050 ; Agriya 1050 ; AGROTHION ; AKOTION ; Arbogal ; BAY 41831 ; BAYER S 5660 ; BAYER 41831 ; Cekutrothion [REF-1, p.85/8405]; CL 47300 ; CP 47114 ; M-CRESOL, 4-NITRO-, O-ESTER WITH O,O-DIMETHYL PHOSPHOROTHIOATE ; CYFEN ; CYTEL ; O,O-DIMETHYL-O-(3-METHYL-4-NITROFENYL)-MONOTHIOFOSFAAT (DUTCH) ; O,O-DIMETHYL-O-(3-METHYL-4-NITRO-PHENYL)-MONOTHIOPHOSPHAT (GERMAN) ; O,O-Dimethyl O-(3-methyl-4 nitrophenyl) phosphorothionate [REF-2, p.V13 440]; O,O-DIMETHYL O-(3-METHYL-4-NITROPHENYL) THIOPHOSPHATE ; O,O-DIMETHYL O-(3-METHYL) PHOSPHOROTHIOATE ; O,O-DIMETHYL O-(4-NITRO-3-METHYLPHENYL)THIOPHOSPHATE ; O,O-DIMETHYL O-4-NITRO-M-TOLYL PHOSPHOROTHIOATE ; O,O-DIMETIL-O-(3-METIL-4-NITRO-FENIL)-MONOTIOFOSFATO (ITALIAN) ; Dybar [REF-1, p.85/8405]; EI 47300 ; ENT 25,715 ; FALITHION ; Fenition ; Fenitox [REF-1, p.85/8405]; Fenitrotion (Hungarian) [REF-1, p.85/8405]; FENTROTHIONE ; FOLITHION ; Kotion [REF-1, p.85/8405]; MEP ; MEP (PESTICIDE) ; METATHIO E-50 ; METATHION ; Metathion E 50 ; METATHIONE ; METATHIONINE ; METATHIONINE E50 ; METATION ; Metation E50 ; METHYLNITROPHOS ; Mglawik F ; Monsanto CP 47114 ; NITROPHOS ; NOVATHION ; NUVANOL ; OLEOSUMIFENE ; OMS 43 ; OVADOFOS ; PHENITROTHION ; phosphorothioic acid, O,O-dimethyl O-(3-methyl-4-nitrophenyl) ester ; PHOSPHOROTHIOIC ACID, O,O-DIMETHYL O-(4-NITRO-M-TOLYL) ESTER ; SUMITHIAN ; SUMITHION ; THIOPHOSPHATE DE O,O-DIMETHYLE ET DE O-(3-METHYL-4-NITROPHENYLE) (FRENCH) ; Verthion 

1-4 MOLECULAR FORMULA            : C9-H12-N-O5-P-S 

2*** DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:
    YELLOW-BROWN LIQUID [REF-3, p.373]

    YELLOW OIL [REF-4, p.624]

3 ***PROTECTIVE EQUIPMENT AND CONTROLS ***

3-1 PROTECTIVE EQUIPMENT AND CLOTHING:

  . While handling, wear protective gloves & goggles or full face shield. [QR] [REF-5, p.C-101]

4*** STORAGE, CLEANUP AND DISPOSAL ***

4-1 STABILITY/SHELF LIFE: 

  . IT IS HYDROLYZED BY ALKALI, IN 10 M SODIUM HYDROXIDE 50% LOSS OCCURS IN 4.5 HR @ 30 DEG C [REF-3, p.373]

4-2 STORAGE CONDITIONS: 

  . /Storage temperature should be less than 40 deg C on account of the tendency/ to isomerize. [REF-6, p.A199/Aug 87]

  . Store in original container, preferably in a locked area, away from children, food feed. [REF-7, p.C-136]

4-3 DISPOSAL METHODS: 

  . Hydrolysis & landfill: Mix fenitrothion with excess calcium hydroxide or sodium hydroxide and sand or other adsorbent in a pit or trench at least 0.5 m deep in a clay soil. Sodium hydroxide (or sodium carbonate) /sodium hydroxide/ can also be added to the mixture to help speed the reactions when calcium hydroxide is used as the main alkali. The amt of calcium hydroxide or sodium hydroxide to use depends on the amt of pesticide to be disposed of and, to some extent, the concentration of active ingredient in the pesticide and the actual chemical nature of the active ingredient. A practical guideline, in the absence of specific directions, is to use an approx volume or weight of alkali from one-half of to the same as that of the pesticide. For dilute formulations, such as a 1% soln or dust, the amount of calcium hydroxide or sodium hydroxide can be reduced by one-half. For very concentrated pesticides (over 80% active ingredient) the amount of calcium hydroxide or sodium hydroxide can be doubled, but the concentrate should be mixed first with water (or soapy water) before reaction with the alkali. For safety, a preliminary test should be made in which very small amt of the pesticide and alkali are mixed and observed briefly to make sure it does not react too vigorously. Sizable quantities of pesticides can be disposed of in several smaller batches, rather than all at once, for added safety. 50% hydrolysis requires 272 min in 0.01 N sodium hydroxide and 12 min in 0.1 N sodium hydroxide. Recommendable method: Incineration. Peer-review: For large amt incineration in a unit with effluent gas scrubbing is recommendable. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [REF-8, p.255]

5 ***HEALTH HAZARDS AND TOXIC EFFECTS ***

5-1 HUMAN TOXICITY VALUES:

    Probable oral lethal dose (human) 50-500 mg/kg, between 1 teaspoon & 1 oz for 70 kg person (150 lb). [REF-9, p.II-295]

5-2 NON-HUMAN TOXICITY VALUES:

    LD50 Rat (female) acute oral 800 mg/kg [REF-3, p.373]

    LD50 Rat (male) acute percutaneous 890 mg/kg [REF-3, p.373]

    LD50 Rat (female) acute percutaneous 1200 mg/kg [REF-3, p.373]

    LD50 Rat oral 500 mg/kg [REF-2, p.V13 440]

    LD50 Rat dermal 3000 mg/kg [REF-2, p.V13 440]

5-3 HUMAN TOXICITY EXCERPTS:

    SYMPTOMATOLOGY: 1. NAUSEA ... VOMITING, ABDOMINAL CRAMPS, DIARRHEA, EXCESSIVE SALIVATION ... 2. HEADACHE, GIDDINESS, VERTIGO & WEAKNESS. 3. RHINORRHEA & SENSATION OF TIGHTNESS IN CHEST ARE COMMON IN INHALATION EXPOSURE. 4. BLURRING OR DIMNESS OF VISION, MIOSIS, ... TEARING, CILIARY MUSCLE SPASM, LOSS OF ACCOMMODATION & OCULAR PAIN, ... MYDRIASIS ... SOMETIMES SEEN ... PROBABLY DUE TO SYMPATHO-ADRENAL DISCHARGE. 5. LOSS OF MUSCLE COORDINATION, SLURRING OF SPEECH, FASCICULATIONS & TWITCHING OF MUSCLES (PARTICULARLY OF TONGUE & EYELIDS), & GENERALIZED PROFOUND WEAKNESS. 6. MENTAL CONFUSION, DISORIENTATION & DROWSINESS. 7. DIFFICULTY IN BREATHING, EXCESSIVE SECRETION OF SALIVA & OF RESP TRACT MUCOUS, ORONASAL FROTHING, CYANOSIS, PULMONARY RALES & RHONCHI & HYPERTENSION, (PRESUMABLY DUE TO ASPHYXIA). 8. RANDOM JERKY MOVEMENTS, INCONTINENCE, CONVULSIONS, & COMA. 9. DEATH PRIMARILY DUE TO RESP ARREST ARISING FROM FAILURE OF RESP CENTER, PARALYSIS OF RESP MUSCLES, INTENSE BRONCHOCONSTRICTION OR ALL THREE. /PARATHION/ [REF-6, p.A199/Aug 87]

    MONITORING OF CHOLINESTERASE IN MALARIA SPRAYMEN IN THE COURSE OF WHO'S (WORLD HEALTH ORGANIZATION) FIELD TRIALS HAS PROVIDED INVALUABLE DATA FOR ASSESSING A COMPOUND'S POTENTIAL FOR CHOLINESTERASE INHIBITION. IN 2 YR TRIAL WITH FENITROTHION, 2-3 OUT OF 35-40 MEN HAD TO BE WITHDRAWN FROM SPRAYING DURING EACH 2 MO ROUND OF SPRAYING. FOR ERYTHROCYTE CHOLINESTERASE, 70% ACTIVITY HAS BEEN RECOMMENDED BY THE WORLD HEALTH ORGANIZATION AS AN ACTION LEVEL. [REF-10]

    Cancer risk was evaluated in cohort of 20,245 Swedish pesticide application workers. 99% were male, and 87.7% were born after 1914. A survey of pesticide use, application method, smoking habits, and occupational history was obtained from a random sample of 268 persons from the cohort. The most common (70%) occupations were in agriculture; most did not work full time with pesticides. About 20% used herbidices in the 1950s, while 51 and 68% used them in the 1960s and 1970s, respectively. The most commonly used herbicide during the three decades was 4-chloro-2-methyl-phenoxyacetic acid. Insecticides were used by 15, 34, and 46% of the cohort during the 1950s, 1960s, and 1970s, respectively. DDT was the most commonly used insecticide during the first two decades, while fenitrothion was more prevalent on the 1970s. Fungicides were used by 7, 16, and 31%, during these decades, respectively, especially maneb in the 1950s and 1960s, and triadimefon in the 1970s. Followup of the Swedish Cancer Register showed significantly decreased overall cancer risk. No significantly increased risks were found for any specific cancers, nor were significant time trends observed. Nonsignificant elevations in risk were found for testicular, endocrine, and nervous system cancers. Lower risk was observed in those born before 1915, but was not significant. It was recommended a continued followup of this cohort to account for latency periods of certain cancers. [REF-11]

5-4 NON-HUMAN TOXICITY EXCERPTS:

    ... /FENITROTHION IS/ AS TOXIC AS PARATHION TO FISH. [REF-12, p.289]

    CHOLINESTERASE INHIBITOR. [REF-4, p.624]

    SUMITHION ADVERSELY AFFECTED DEVELOPMENT OF FERTILIZED EGGS OF CYPRINUS CARPIO. THE HATCHABILITY WAS 3.2 & 62.9% RESPECTIVELY WHEN FERTILIZED EGGS WERE EXPOSED TO 0.10 & 0.01% SUMITHION. [REF-13]

    FENITROTHION WAS TESTED IN MOUSE (DOMINANT LETHAL MUTATIONS) & IN YEAST SCHIZOSACCHAROMYCES POMBE (FORWARD MUTATIONS AD 6). NEITHER FENITROTHION OR ANY OF ORGANOPHOSPHORUS INSECTICIDES TESTED INCR PERCENTAGES OF DEAD IMPLANTS IN MOUSE. [REF-14]

    FENITROTHION, AT DOSES BETWEEN 2.5 & 20 MG/KG BODY WT FOR 30 CONSECUTIVE DAYS, CAUSED FEW OBSERVABLE DELETERIOUS EFFECTS TO MALE CD STRAIN RATS EXCEPT THOSE EFFECTS ON TISSUE ESTERASES ACTIVITY ASSOCIATED WITH ORGANOPHOSPHORUS ESTERS. ONLY 8/36 RATS RECEIVING 20.0 MG/KG BY GAVAGE DIED & OVERT CHOLINERGIC SIGNS WERE OBSERVED AS SALIVATION, PILOERECTION, ATAKI, GENERALIZED TREMORS, AND CHRONIC CONVUSION ONLY IN ANIMALS RECEIVING 20 MG/KG. [REF-15]

    NON-DELAYED NEUROTOXIC FENITROTHION CAUSED WEAK INHIBITION OF ESTERASE AT NEAR LETHAL ORAL DOSES WHICH GAVE RISE TO SEVERE INHIBITION OF BRAIN ACETYLCHOLINESTERASE IN HENS. FENITROTHION DOES NOT CAUSE DELAYED NEUROTOXICITY IN HENS. HOWEVER, IT CAUSES ACUTE NEUROTOXICITY. BRAIN CHOLINESTERASE IS SEVERELY INHIBITED AT NEAR LETHAL CONCENTRATIONS. [REF-16]

    Signs of intoxication /in mallards & pheasants from acute oral admin/: Regurgitation (in mallards), ataxia, high carriage, wing-drop, wing shivers, falling, salivation, tremors, loss of righting reflex, tetanic seizures, dyspnea, miosis, lacrimation, & wing-beat convulsions. Signs appeared as soon as 30 min & mortalities usually occurred between 1 hr & 4.5 days after treatment; one mortality ... occurred 17.5 days after treatment. ... The calculated percutaneous LD50 for 1 yr old mallard drakes (n= 8) after a 24 hr foot exposure is 504 ... mg/kg. Signs observed ... were similar to those noted above. Mortalities occurred between 19 & 24.25 hr after the initiation of treatment. [REF-17, p.42]

    Male and female Sprague-Dawley rats were exposed to aq aerosols of a fenitrothion-emulsifier mixture (11% technical fenitrothion, 1.5% Atlox 3409F, 1.5% Dowanol TPM, 86% water) via a nose only technique to respirable (2.0 um diameter) at chamber concn of 6.7, 20.0, and 60.0 ug insecticide/l of air for 2 hr/day for 30 consecutive days. Rats of each treatment group were bled at days 8 and 15, and at necropsy after 30 days of treatment. Subgroups (six rats/sex/treatment) were necropsied 30 days post treatment to study the regression of treatment effects. Body wt and food intake were depressed in all groups incl air exposed control rats. Muscle fasciculations (females, high dose) and a clear secretion (males and females, high dose) were correlated with a dose dependent plasma, erythrocyte, and brain cholinesterase inhibition which was greater after 15 and 30 days of treatment than after 7 days. Brain, plasma, and erythrocyte enzyme levels had returned to normal values by 30 days post treatment, as had the hepatic and renal carboxylesterases. [REF-18]

    Rats wre exposed by a "nose-only" apparatus for 1 hr to 2 or 500 mg/cu m of aerosolized fenitrothion (15%) mixed with solvent Cyclosol 63 (35%) and diluent oil 585 (50%). Rat lungs were examined under light and electron microscopy at 3, 7, 21, and 60 days after exposure. It is concluded that a single exposure to this fenitrothion mixture at 500 mg/cu m presents no serious hazard of pulmonary toxicity. [REF-19]

    Male mice (Q strain) were injected intraperitoneally with a high dose (ie 1 g/kg) of fenitrothion. No incr in the percentage of chromosome aberrations was observed in bone marrow cells and spermatogonia. A dominant lethal mutation assay did not show any enhancement of fetal mortality before or after implantation. [REF-20]

    Young adult male and female Sprague-Dawley rats received 1.0, 5.0, 10.0, or 20.0 mg/kg body wt of technical fenitrothion in ethanol:propylene glycol (25:75) in the absence or presence of 1.5% (vol/vol) of Atlox 3409F (emulsifier) and Dowanol TPM (cosolvent) by daily gavage for 30 consecutive days. No changes in the routine hematological and serum biochemical parameters or in tissue morphology were observed which could be related to the vehicle, emulsifiers-cosolvent or to a dose dependent effect of fenitrothion. A dose dependent inhibition of the tissue esterases was observed at doses greater then 1.0 mg fenitrothion/kg body wt. Within 2 month after treatment, the esteratic activities of all treated rats were comparable to control activities. The emulsifier (Atlox 3409F) and the cosolvent (Dowanol TPM), at concn routinely employed in aerial spraying formulations, did not substantially enhance or reduce the toxicity of fenitrothion. [REF-21]

    The effects of pesticide degradation products on aquatic life were tested on fertilized fish eggs (medaka) and on adult fish. Degradation products were prepared by adjusting the pH of the solution to either 10 or 14 followed by exposure to natural winter sunlight (Hiroshima, Japan) at 30 + or - 3 deg C. Groups of eggs were exposed for 5 days to 200 ml of untreated fenitrothion emulsion, fenitrothion emulsion degraded at pH 10, and fenitrothion emulsion degraded at pH 14. Concentrations were 0.25, 0.50, 1.0, 2.0, and 4.0 ppm fenitrothion. Hatching rates were not affected in the untreated fenitrothion solution. The incidence of abnormal fry in the untreated fenitrothion emulsion was 0 to 1.7%; in pH 10 degraded solution, 1.7 to 78%; in pH 14 degraded solution, 2.4 to 75%. Abnormalities included body axis in a ring shape and bent peduncles. Three months after hatching the survival rates were 74% in the blank, 87% in the control (Tween 80 added), 35% in the 0.25 ppm untreated group, 19% in th 0.5 untreated group, 5.5% in the 1.0 ppm untreated group, and none at doses of 2.0 ppm or higher. The three month survival rates for pH 10 degraded solution exposure were 13% at 0.25 ppm, 16% at 0.50 ppm, and none at doses of 2.0 ppm or higher; for pH 14 degraded solution, 19% survival at 0.25 ppm, and none at 0.50 ppm or higher. When groups of 10 adult fish were exposed to the three types of fenitrothion solutions, nearly all were alive after 48 hr exposure to the 1 ppm concentration, and all were dead at 24 hr at the 8 ppm concentration. For the pH 10 degrade solution, 3 fish were alive at 48 hr at the 2 ppm concentration; zero at 4 ppm. For the pH 14 degraded solution 9 fish were alive after 48 hr at 2 ppm, 9 at 24 hr at 4 ppm and 1 at 48 hr in 4 ppm. [REF-22]

    In a Piedmont site, New Hope Forest near Research Triangle Park, North Carolina, an aqueous solution of 2% fenitrothion was sprayed uniformly to the soil and litter of a loblolly pine forest. Trees were not sprayed. Fenitrothion only reduced numbers of orbatid mites at day 9; thereafter, orbatid numbers on treated plots were equal to or greater than initial numbers. Megostigmatid numbers were reduced through day 50 and trombidiforms from days 1 through 9. Trombidiforms were reduced at day 78, but the decline was significant only at p= 0.1. Collembolans did not appear very sensitive to fenitrothion. Less than 2% of the fenitrothion applied was found in the soil at day 1, and by day 107, this had decreased to 0.3%. [REF-23]

    Tiger shrimp (Penaeus japonicus) larvae at different stages were exposed to different concentrations of fenitrothion or its oxo-form, fenitrooxon. The shrimp larvae at nauplius and zoea stages were highly resistant to fenitrothion, with a 24 hr LC50 of 1.84 ppm. However, the toxicity of fenitrothion increased abruptly with the progression of the larval stages, especially at postlarva, resulting in an increase of ca 2,600 times that at the nauplius stage. On the other hand, the toxicity of fenitrooxon was almost unchanged throughout the larval stages, with a 24 hr LC50 of 7 ppb. The susceptibility of the larval acetylcholinesterase to fenitrothion and fenitrooxon was almost unchanged from zoea to postlarva, with average I50 (50% inhibition) for fenitrothion and fenitrooxon of 195 and 0.015 uM, respectively. [REF-24]

    Fenitrothion 0.1 mg/kg body wt, suspended in olive oil, was administered intragastrically twice per wk for 1 wk to bluerock pigeons (Columba livia Gmelin). At the end of this period, blood analyses were performed and spleen cellularity was examined. Short term fenitrothion treatment resulted in a reduction of total count of peripheral erythrocytes, hemoglobin content, hematocrit and total spleen cell count, but an increase in total peripheral leukocyte count, with marked heterophilia along with lymphopenia and monocytopenia. Also, there was consistent prolongation of both bleeding and clotting time in the experimental birds. [REF-25]

    The effects of above ground applications of pesticides in field crops on the epigeal predator fauna in the Lake Yssel (Ijsselmeer) polders in The Netherlands was assessed during a 20 mo period by means of pitfall trapping in 17 fields. 500, 1000, or 1500 g of fenitrothion was used on 4 fields of oilseed rape. Bioassays were carried out in the fields and staphylinids, carabids and spiders were the taxa identified. A significant reduction in the carabid Trechus quadristriatus, and a reduction in the linyphiidae Lepthyphantes tennuis, were found after spraying. Long-term effects could not be demonstrated. [REF-26]

    The mutagenicity of fenitrothion was determined in strains of Salmonella typhimurium and Escherichia coli. Fenitrothion was found to be non-mutagenic in Salmonella typhimurium strains of TA98, TA1535 and TA1537 and in Escherichia coli WP2uvrA both with and without S9 mix, while weak mutagenicity was observed only in Salmonella typhimurium TA100 and enhanced by the addition of S9 mix. The mutagenicity observed in the TA100 strain was not expressed in a nitroeducatase deficient strain, TA100 NR, and decreased in a transacetylase deficient strain, TA100 1,8-DNP6. The mutagenicity of fenitrothion was also examined by a gene mutation assay using the gene for hypoxanthine-guanine phosphoribosyltransferase (hgprt) in Y79 Chinese hamster lung cells. Fenitrothion did not induce any increment of 6-thioguanine
    resistant mutation cells at doses ranging from 0.01 to 0.3 mM regardless of the presence of absence of S9 mix. These results suggest that reduction of fenitrothion by a bacterial nitroreductase of TA100 to an active form is essential for the expression of the mutagenicity of fenitrothion in TA100 and that a bacterial transacetylase of TA100 also has an important role in the process of mutagenic activation. [REF-27]

    Prenatal administration of Sumithion 50 EC, an organophosphate insecticide, to CFY rats at 5, 10 and 15 mg/kg from days 7 to 15 of gestation, resulted in dose related decrease in open field activity and motor coordination in the offspring treated with the two higher doses. Long lasting alterations in the acquisition and extinction of a conditioned escape response, as well as increased social interactions were observed in the adult offspring. The results indicate a no effect level at 5 mg/kg under the experimental conditions in the present study. [REF-28]

    Fenitrothion, a popular spruce budworm (Choristoneura fumiferarna) insecticide, has recently been produced as a "flowable" formulation which consists of finely milled particles of the active ingredient in suspension. In order to determine is such a formation change could alter the chemical's toxicity and bioconcentration potential to non-target aquatic fauna, a series of bioassays was undertaken. In acute (48 and 96 hr LC50s) tests using rainbow trout (Oncorkynchus mykiss), thresspine stickleback (Gasterosteus aculeatus), freshwater clams (Anodonta spp), blue mussels (Mytilus edulis) and the water flea (Daphnia magna), the toxicity of conventional fenitrothion (liquid technical) formulations was not substantially different from the of the "flowable" (particulate) formulation. The exception was that the flowable formulation was less toxic than the liquid technical formulation to the freshwater clam by a factor of 1/3 to 1/5. Bioconcentration factors to blue mussels for the flowable formulation (15 to 36) were approximately 1/8 to 1/2 the blue mussels biocentration factors previously reported for the liquid technical formulations. The results indicated that the flowable formulation does not represent an increased hazard to the aquatic organisms tested, compared with the conventional liquid technical formulations. [REF-29]

    Atlantic salmon (Salmo salar) were exposed to a number of concentrations of either technical grade fenitrothion or an operational formulation of the pesticide for 7 days or to the operational formulaton for two, 24 hr periods separated by 7 days. Brain acetylcholinesterase activity decreased as concentration of fenitrothion increased. Recovery period was directly related to amount of depression, with recovery of acetylcholinesterase from exposure to 0.004 ul/l fenitrothion taking less than 1 wk. Samples must be taken soon after spray operations to detect exposure to such low levels of fenitrothion through acetylcholinesterase monitoring. [REF-30]

    Zebra finches (Poephila guttata) were given single oral doses of fenitrothion insecticide dissolved in soya bean oil. Brain and plasma cholinesterase activities were measured periodically up to 10 days postexposure. Dosage rates of 1.04, 3.80 and 11.36 mg active ingredient/kg body weight resulted in maximum brain cholinesterase inhibitions of 50, 70 and 75%, and maximum plasma cholinesterase inhibitions of 78, 82 and 89%, respectively. Recovery of cholinesterase activity in vivo followed an exponential pattern, with plasma cholinesterase activity recovering more rapidly than brain cholinesterase activity. At dosage rates of 1.04 and 3.80 mg/kg, plasma cholinesterase activity recovered to normal in 1 to 2 days. Brain cholinesterase activity was inhibited up to 10 days after dosing at 1.04 mg/kg. There was some mortality of exposed birds at the two higher dosage rates. Birds that died exhibited brain cholinesterase inhibitions ranging from 3 to 84%. [REF-31]

    Brain acetylcholinesterase (AChE) activity was measured in forest songbirds to Ultra Ultra Volume (UULV) aerial spraying of fenitrothion in New Brunswick (Canada) for spruce budworm (Choristoneura fumiferana) control. Brain acetylcholinesterase activity was determined in 324 songbirds from the sprayed blocks and 47 from an unsprayed control area, and represented four species. In most cases, more than half of the individuals of any species sampled were diagnosed as "exposed" 20% inhibition to the fenitrothion sprays and had a mean percent level of inhibition of 40% or greater, relative to mean control values. The proportion of the birds with life threatening levels of inhibition (50%) was usually less than 20%. The largest proportion of birds with life threatening inhibition was found after the first 210 g active ingredient ha spray. The White-throated sparrow had the highest proportion (25-55%) of individuals with life threatening inhibition after all sprays. Brain acetylcholinesterase inhibition was greater in exposed birds collected after the first 210 active ingredients/ha spray than after the second one. Variation among species responses to the spray is discussed in relation to the habitat and foraging preferences. Several sampling biases which may contribute to underestimation of the impact of fenitrothion sparying on birds are identified. [REF-32]

    The biochemical and morphological effects of five organophosphorus and carbamate pesticides were examined in aggregate cultures of neural cells from rat brains. Acute cholinesterase inhibition assays with carbofuran were performed on culture days 5, 10 and 17. No significant age related differences in the median inhibitory concentrations (IC50s) were detected. When the cholinesterase IC50 values for malaoxon, fenitrothion, carbaryl and carbofuran, determined on culture day 17, were plotted against the previously published median lethal dose (oral LD50s) of the same compounds in rats and mice, there was good linear relationship between IC50 and LD50 values. In a 14 day subchronic study with fenitrothion, total protein levels in the cultures were significantly lower than control values at all doses tested (4, 8 and 20 ug/ml medium) while cholinesterase activity was unaffected at all but the highest dose. Central necrosis was observed at the intermediate dose, while cultures exposed to the highest dose exhibited extensive cell death and abnormal cell arrangement within the aggregate. [REF-33]

    Experiments were carried out to examine the effects of degradation products on mice. Fenitrothion (MEP) emulsion, a kind of an organic phosphorous insecticide, adjusted to pH 8, pH 10, and pH 14 were degraded by exposure to natural sunlight. Physiological saline, an untreated MEP emulsion, and the three degraded solutions were prepared as experimental chemicals and were administered subcutaneously at a dosage of 0.1 ml/10 g body weight into the backs of pregnant mice once a day, from the 3rd to the 15th fetal day. Each dose included 20, 40, or 90 mg/kg body weight of MEP and several degradation products of MEP. LD50 was determined according to Behrens' method. The mean fetal body weights of 18th day of pregnancy in 40 and 90 mg/kg body weight of MEP of the pH 8 degraded solution were 1.09 and 1.16 g, respectively, significantly lower than that of untreated MEP emulsion (1.27 g). Further, LD50 values of the three kinds of degraded solutions were 60-120 mg/kg body weight, much lower than that of the untreated MEP emulsion (410 mg/kg body weight). These results indicated that the degradation products of MEP emulsion degraded by the exposure of sunlight have an influence on both adult and fetal mice. [REF-34]

    The pulmonary toxicity of fenitrothion was studied in male Wistar rats administered 0 or 30 mg/kg fenitrothion intratracheally. Animals were killed 0, 1, 4, 7, 14, 21, or 30 days after treatment and the lungs were removed, weighed, and lavaged. The lavage fluid was assayed for lactate dehydrogenase, protein, sialic acid, phospholipids, and ascorbic acid. The mitochondrial fraction was isolated and the extent of lipid peroxidation was determined by measuring the amount of malondialdehyde formed. Lavage fluid lactate dehydrogenase activity was increased at all time points by fenitrothion, the maximum increase 636% of the control value occurring at 4 days. Protein and sialic acid concentrations were significantly increased at all times. The maximum increase in protein concentration, 135%, occurred on day 1 and the maximum increase in sialic acid, 332%, occurred after 4 days. Lavage fluid ascorbic acid concentration was decreased by fenitrothion during the first 7 days and increased thereafter. The maximum increase, 38%, occurred on day 14. The phospholipid concentration showed a transient decrease followed by an increase. The maximum increase, 124%, occurred on day 14. Lung weights were significantly increased by fenitrothion on days 4 and 14. Significant lipid peroxidation was induced by fenitrothion at all times except on day 30. It was concluded that acute exposure to fenitrothion induces significant pulmanary biochemical changes in rats. The time pattern of the changes could reflect an initial injury to lung tissue followed by a period of defensive adaptation. [REF-35]

    A significant increase in plasma corticosterone levels and depletion of ascorbic acid content in adrenal glands occurred in rats between 1 and 5 hr after a single dose (50% LD50) of fenitrothion, returning to normal levels within 12 hr; brain AChE activity decreased to about 59-43% and a significant inhibition of the enzyme was observed for up to 24 hr after intoxication. Repeated dosing with fenitrothion (2.5% LD50) for 14 days caused insignificant elevation of plasma corticoseterone levels, while brain AChE activity was inhibited to about 19% of control values and uptake of 4-(14)Carbon-corticosterone in tissue was significantly diminished. [REF-36]

6 *** EMERGENCY TREATMENT***

6-1 ANTIDOTE AND EMERGENCY TREATMENT:

    1. ESTABLISH CLEAR AIRWAY BY ASPIRATION OF SECRETIONS. ADMIN OXYGEN BY MECHANICALLY ASSISTED PULMONARY VENTILATION. IMPROVE TISSUE OXYGENATION AS MUCH AS POSSIBLE BEFORE ADMIN ATROPINE TO MINIMIZE RISK OF VENTRICULAR FIBRILLATION. 2. ADMIN ATROPINE SULFATE IV, OR IM IF IV INJECTION IS NOT POSSIBLE. ... IN MODERATELY SEVERE POISONING: ADULT DOSAGE, INCL CHILDREN OVER 12 YR: 0.4-2.0 MG REPEATED EVERY 15-30 MIN UNTIL ATROPINIZATION ... ACHIEVED: TACHYCARDIA (PULSE OF 140/MIN), FLUSHING, DRY MOUTH, DILATED PUPILS). MAINTAIN ATROPINIZATION BY REPEATED DOSES FOR 2-12 HR OR LONGER DEPENDING ON SEVERITY OF POISONING. /ORGANOPHOSPHATE PESTICIDES/ [REF-37, p.4]

    2. IN MODERATELY SEVERE POISONING: DOSAGE /OF ATROPINE/ FOR CHILDREN UNDER 12 YR: 0.05 MG/KG BODY WT REPEATED EVERY 15 MIN UNTIL ATROPINIZATION IS ACHIEVED. MAINTAIN ATROPINIZATION WITH REPEATED DOSAGE OF 0.02-0.05 MG/KG. SEVERELY POISONED INDIVIDUALS MAY EXHIBIT ... TOLERANCE TO ATROPINE; TWO OR MORE TIMES THE DOSAGES SUGGESTED ABOVE MAY BE NEEDED. PERSONS NOT POISONED OR ONLY SLIGHTLY POISONED, HOWEVER, MAY DEVELOP SIGNS OF ATROPINE TOXICITY FROM SUCH LARGE DOSAGES: FEVER, MUSCLE FIBRILLATIONS, & DELIRIUM ... IF THESE SIGNS APPEAR PATIENT IS FULLY ATROPINIZED, ATROPINE ADMIN SHOULD BE DISCONTINUED, AT LEAST TEMPORARILY. /ORGANOPHOSPHATE PESTICIDES/ [REF-37, p.5]

    3. DRAW BLOOD SAMPLE FOR PLASMA & RBC CHOLINESTERASE ANALYSIS. 4. ADMIN PRALIDOXIME (PROTOPAM-AYERST, 2-PAM) IN CASES OF SEVERE POISONING ... IN WHICH RESP DEPRESSION, MUSCLE WEAKNESS & TWITCHINGS ARE SEVERE. ... ADULT DOSAGE (INCL CHILDREN OVER 12): GIVE 1.0 G IV @ NO MORE THAN 0.5 G/MIN. CHILD'S DOSE (UNDER 12 YR): GIVE 20-30 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-37, p.6]

    4. CAUTION: BE PREPD TO ASSIST PULMONARY VENTILATION IF RESP ... DEPRESSED ... 5. OBSERVE PATIENT CLOSELY ... @ LEAST 24 HR TO INSURE THAT SYMPTOMS (SWEATING, VISUAL DISTURBANCES, VOMITING, DIARRHEA, CHEST & ABDOMINAL DISTRESS & SOMETIMES PULMONARY EDEMA) DO NOT OCCUR AS ATROPINIZATION WEARS OFF. IN VERY SEVERE POISONINGS BY ... /INGESTION/ METABOLIC DISPOSITION OF TOXICANT MAY REQUIRE AS MANY AS 5-10 DAYS, DURING WHICH ATROPINIZATION MUST BE MAINTAINED. ... 6. BATHE & SHAMPOO ... WITH SOAP & WATER IF THERE IS ANY CHANCE THAT SKIN & HAIR ... CONTAMINATED. 7. IF ... INGESTED /& POISONING OCCURS/ ... EMPTY STOMACH & INTESTINE. A. IF VICTIM ... ALERT & RESP ... NOT DEPRESSED, GIVE SYRUP OF IPECAC ... TO INDUCE VOMITING: ADULT (12 YR & OVER): 30 ML; CHILDREN UNDER 12 YR: 15 ML. /ORGANOPHOSPHATE PESTICIDES/ [REF-37, p.6]

    7A. CAUTION: OBSERVE ... CLOSELY AFTER ... ADMIN IPECAC. IF CONSCIOUSNESS LEVEL DECLINES, OR VOMITING HAS NOT OCCURRED IN 15 MIN ... IMMEDIATELY INTUBATE STOMACH. FOLLOWING EMESIS /SRP- ADMIN 30 G ACTIVATED CHARCOAL IN 3-4 OZ WATER (CHILDREN), 100 G IN 8-10 OZ WATER (ADULT)/ ... TO LIMIT ABSORPTION OF TOXICANT ... B. IF /PATIENT/ ... OBTUNDED OR RESP ... DEPRESSED, EMPTY STOMACH BY INTUBATION, ASPIRATION & LAVAGE, USING /SRP- TAP WATER IN CHILDREN, ISOTONIC SALINE IN ADULTS/ ... BECAUSE MANY PESTICIDES ... DISSOLVED IN PETROLEUM DISTILLATES, EMESIS & INTUBATION ... INVOLVE ... /ASPIRATION RISK, LEADING TO/ PNEUMONITIS. FOR THIS REASON: (A) IF ... /PATIENT/ UNCONSCIOUS OR OBTUNDED & FACILITIES ... /AVAILABLE/, INSERT ENDOTRACHEAL TUBE ... PRIOR TO GASTRIC INTUBATION. (B) KEEP VICTIM'S HEAD BELOW LEVEL OF STOMACH DURING INTUBATION & LAVAGE ... KEEP VICTIM'S HEAD TURNED TO LEFT. (C) ASPIRATE PHARYNX AS REGULARLY AS POSSIBLE TO REMOVE GAGGED OR VOMITED STOMACH CONTENTS. /ORGANOPHOSPHATE PESTICIDES/ [REF-37, p.7]

    7C. AFTER ASPIRATION OF GASTRIC CONTENTS & WASHING OF STOMACH, INSTILL /SRP- 30 G OF ACTIVATED CHARCOAL IN 3-4 OZ OF WATER (CHILDREN), 100 G IN 8-10 OZ WATER (ADULTS)/ ... THROUGH STOMACH TUBE TO LIMIT ABSORPTION OF REMAINING TOXICANT. ... D. IF BOWEL MOVEMENT HAS NOT OCCURRED IN 4 HR, & ... PATIENT IS FULLY CONSCIOUS, GIVE SODIUM SULFATE, 0.25 G/KG, IN 6-8 OZ OF WATER, AS CATHARTIC. MAGNESIUM SULFATE & CITRATE ARE EQUALLY SUITABLE ... RETAINED MAGNESIUM MAY DEPRESS CNS FUNCTION. 8. DO NOT ADMIN MORPHINE, AMINOPHYLLINE, PHENOTHIAZINES, OR RESERPINE, FUROSEMIDE, OR ETHACRYNIC ACID ... /ORGANOPHOSPHATE PESTICIDES/ [REF-37, p.7]

    10. ... IN SEVERE ... POISONINGS, CONVULSIONS OCCUR WHICH ARE UNRESPONSIVE TO ATROPINE & PRALIDOXIME. INSURE THAT CAUSES UNRELATED TO PESTICIDE TOXICITY ARE NOT RESPONSIBLE ... DIAZEPAM (VALIUM) ... IS PROBABLY SAFEST & MOST RELIABLE ANTICONVULSANT TO USE UNDER THESE CIRCUMSTANCES. ... 12. DO NOT ADMIN ATROPINE OR PRALIDOXIME PROPHYLACTICALLY TO WORKERS EXPOSED TO ORGANOPHOSPHATE PESTICIDES. /ORGANOPHOSPHATE PESTICIDES/ [REF-37, p.8]

7***METABOLISM AND PHARMACOLOGY ***

7-1 ABSORPTION, DISTRIBUTION, AND EXCRETION:
    ... Rapid absorption through skin. [REF-6, p.A199/AUG 87]

    ... EXCRETION OF ... (32)PHOSPHOROUS SUMITHION ... HAS BEEN STUDIED IN GUINEA PIGS & RATS. BLOOD & BRAIN LEVELS OF (32)PHOSPHOROUS WERE MAXIMAL 1-3 HR AFTER ORAL DOSING ... (32)PHOSPHOROUS WAS EXCRETED MAINLY IN 24 HR ... THUS 3 DAYS AFTER ORAL DOSE OF ... /(32)PHOSPHOROUS SUMITHION/ GUINEA PIGS HAD EXCRETED 85% OF (32)PHOSPHOROUS IN URINE & 12% IN FECES ... LIKEWISE, RATS HAD EXCRETED 91% IN URINE & 9% IN FECES ... . [REF-38, p.79]

    WHEN LACTATING COWS WERE FED DIETS CONTAINING ACCOTHION, ONLY THE AMINO ANALOG WAS OBSERVED IN MILK, URINE, & FECES. ... SILAGE WAS PREPARED FROM FENITROTHION TREATED CORN & FED TO LACTATING JERSEY CATTLE FOR 8 WK. IN THE SILAGE WERE RESIDUES OF FENITROTHION, OXYGEN ANALOG & ITS CRESOL. AMINO ANALOG OF FENITROTHION WAS FOUND IN MILK OF COWS FED SILAGE FROM FIELDS TREATED @ THE RATE OF 3 LB FENITROTHION PER ACRE BUT NOT WHEN FED SILAGE FROM FIELDS TREATED AT LOWER RATES. [REF-39, p.3]

    WHEN (32)PHOSPHOROUS LABELED SUMITHION WAS APPLIED TO RICE PLANTS AT PREHEADING STAGE, SUMITHION PENETRATED INTO TISSUES & WAS RAPIDLY DEGRADED ... . [REF-40, p.292]

    THREE % DUST OF SUMITHION, @ ... 100 MG/KG/DAY FOR 50-90 DAYS WAS ADMIN ORALLY TO CATTLE, SHEEP & PIGS. NO ... RESIDUES WERE DETECTED IN MILK BUT LARGE AMT OF SUMITHION, SUMIOXON & P-NITROCRESOL WERE FOUND IN URINE OF MILK COWS, STEERS & SHEEP. [REF-40, p.291]

    Aqueous emulsions of fenitrothion were spray applied to balsam fir seedlings (crown height= 40 + or - 3 cm) at a dosage rate of 210 g(active ingredient)/ha. The airborne concn of fenitrothion was 1.2 ug/l. 6 trees were left untreated (controls). Treated seedlings were transferred to air tight chambers for investigation of volatilization over a 12 hr post spray period. The initial fenitrothion residue level was 8.46 ug/g, fresh wt (0.25 hr post spray) and the final level was 6.18 ug/g (12 hr post spray). Initial and final total insecticide loads per tree were 567 and 414 ug, respectively. The total amount of fenitrothion volatilized in 12 hr was 84.6 ug (14.9%). At 12 hr, 73% of the insecticide remained in the tree, while 12.1% was unaccounted for. [REF-41]

    The bioconcentration and excretion of fenitrothion was studied for the fresh water fish, willow shiner (Gnathopogon caerulescens) in continuous flow through tanks. A stock solution of fenitrothion was diluted to give measured concn of 25-3.5 ug/l in the test tanks. Fish were exposed to the test solutions for 0 to 168 hr. For excretion of the test chemicals fish from the test tanks were transferred to tanks containing clean water. The measured concn of the fenitrothion excreted from fish was < 0.04 ug/l after 10 hr. The excretion rate constant/hr for fenitrothion was 0.07 and the half-life in hr was 9.9. [REF-42]

    Periportal uptake of fenitrothion in the liver and the elution lag caused by serial migration of the chemical through the hepatocytes were demonstrated by pulse infusion analysis with male Sprague-Dawley rats and by autoradiography with orally dosed female Swiss Webster mice. Blood analyses of the portal and hepatic veins of these animals as well as jugular tail veins of rats revealed that elution of fenitrothion and fenitrooxon from the liver was clearly a threshold phenomenon. Higher tolerance of female mice compared with male rats was characterized by a large difference in the hepatic breakthrough of fenitrooxon, which occurred at about a 25 mg/kg fenitrothion dose in rats and never in mice dosed up to 1000 mg/kg. The threshold for fenitrothion breakthrough was similar in both female mice and male rats, occurring a 20 to 25 mg/kg fenitrothion. Thus, toxicity in the mice is due to extrahepatic activation of fenitrothion since no fenitrooxon was eluted into the systemic blood. In the rats, significant levels of fenitrooxon were contributed by the liver in addition to the elution of fenitrothion in similar levels. [REF-43]

7-2 METABOLISM/METABOLITES:

    Fenitrothion is metabolized unremarkably in the goat. The metabolites result from one or more of the following pathways: reduction of the nitro-group to an amine followed by conjugation with sulfate or acetate; formation of oxon; O-demethylation. [REF-44, p.303]

    AFTER EXPOSURE OF RATS & GUINEA PIGS TO SUMITHION, DESMETHYL ANALOG, DIMETHYL PHOSPHOROTHIOATE, DIMETHYL PHOSPHATE, & 4 UNIDENTIFIED CMPD WERE FOUND. [REF-40, p.291]

    IN COMPARATIVE STUDY OF BIOTRANSFORMATIONS IN MICE OF SUMITHION ... & METHYL PARATHION ... SIMILAR URINARY METABOLITES RESULTED. THEY INCLUDED METHYL PHOSPHOROTHIOATES, ... DIMETHYL PHOSPHATES ... & METHYL PHOSPHATES ... & TOGETHER WITH DIMETHYL PHOSPHOROTHIONATE, DIMETHYLPHOSPHATE, METHYL PHOSPHATE & PHOSPHATE. [REF-38, p.285]

    AFTER THE BEETLE TRIBOLIUM CASTANEUM WAS TOPICALLY TREATED WITH FENITROTHION, MAIN HYDROLYTIC METABOLITE WAS O-DEMETHYL ANALOG. DIMETHYL THIOPHOSPHATE & DIMETHYL PHOSPHATE WERE ALSO FOUND. FENITROXON & ... PHENOL WERE OBSERVED. APPLICATION OF FORMIC, ACETIC OR N-PROPIONIC ACID TO TRIBOLIUM CASTANEUM INHIBITED FORMATION OF OXON & DESMETHYL ANALOGS. [REF-39, p.3]

    A 3% DUST OF SUMITHION, AT THE RATE OF 100 MG/KG/DAY FOR 50-90 DAYS WAS ADMIN ORALLY TO CATTLE, SHEEP, & PIGS. NO SUMITHION RESIDUES WERE DETECTED IN THE MILK BUT LARGE AMOUNTS OF SUMITHION, SUMIOXON, & P-NITROCRESOL WERE FOUND IN URINE OF MILK COWS, STEERS, & SHEEP. WHEN 25% EMULSION OF SUMITHION WAS ADMIN ORALLY @ RATE OF 10 MG ACTUAL SUMITHION/KG/DAY FOR 5 DAYS TO MILK COWS, SMALL AMT OF SUMITHION & SUMIOXON WERE FOUND IN MILK. IN OTHER STUDIES WITH JERSEY COWS, AMINOSUMITHION WAS ALSO FOUND IN MILK. (THIS COULD HAVE BEEN FORMED BY RUMEN BACTERIA). [REF-40, p.291]

    WHEN (32)PHOSPHOROUS LABELED SUMITHION WAS APPLIED TO RICE PLANTS @ PREHEADING STAGE, THE SUMITHION ... WAS RAPIDLY DEGRADED TO DESMETHYLSUMITHION, DIMETHYL PHOSPHOROTHIOIC ACID & PHOSPHOROTHIONIC ACID. SUMIOXON WAS PRESENT & MINUTE AMT OF ... DIMETHYL PHOSPHOROTHIOIC ACID, PHOSPHOROTHIONIC ACID & FREE P-NITROCRESOL WERE IDENTIFIED. [REF-40, p.292]

    (32)PHOSPHOROUS LABELED SUMITHION WAS APPLIED TOPICALLY ON PRONOTUM OF 2 DAY OLD FEMALE FLIES, BOTH RESISTANT & NON RESISTANT. RESISTANT FLIES DETOXIFIED SUMITHION AT MORE RAPID RATE THAN SUSCEPTIBLE FLIES. HOWEVER, THERE WAS NO QUALITATIVE DIFFERENCE IN METABOLITES FOUND. [REF-40, p.291]

    /IN/ URINE & FECES FROM MALE SWISS MICE FED (32)PHOSPHOROUS LABELED SUMITHION ... DIMETHYL PHOSPHATE WAS ... FOUND @ ALL DOSAGE LEVELS ... /&/ ORTHOPHOSPHATE, METHYL PHOSPHATE, SUMIOXON, DIMETHYL PHOSPHOROTHIOATE, DESMETHYL SUMIOXON & DESMETHYL SUMITHION /WERE ALSO IDENTIFIED/. [REF-40, p.291]

    YIELDS DIMETHYL 3-METHYL-4-NITROPHENYL PHOSPHATE & 3-METHYL-4-NITROPHENOL IN RATS. /FROM TABLE/ [REF-45, p.D-90]

    Fenitrothion is metabolized in rainbow trout through oxidn to phosphate, cleavage at the P-O-aryl linkage, O-demethylation, & conjugation with glucuronic acid. [REF-46, p.668]

7-3 MECHANISM OF ACTION:

    Cholinesterase inhibitor. [REF-6, p.A199/AUG 87]

7-4 INTERACTIONS:
    The in vitro persistence of (14)C ring labeled fenitrothion in acetone (F-A) or N,N-diethyl-m-toluamide (F-D) vehicles was determined, and in vivo studies were conducted to determine the persistence and absorption of (14)C fenitrothion in acetone or N,N-diethyl-m-toluamide applied to the skin of rats and rhesus monkeys. In vitro persistence of (14)C fenitrothion was significantly enhanced in N,N-diethyl-m-toluamide vehicle, and the percent residual (14)C activity at 24 hr was positively correlated with the amount (micrograms) of N,N-diethyl-m-toluamide employed (eg, in vitro, 98.6 plus or minus 1.7% (14)C recovery after 24 hr with (14)C fenitrothion in N,N-diethyl-m-toluamide versus 1.9 plus or minus 0.3% without N,N-diethyl-m-toluamide). Significantly greater (p< 0.05) fenitrothion (14)C activity was detected in skin swabs taken after 24 hr at the dose site with N,N-diethyl-m-toluamide vehicle from rats (acetone (F-A): 15.0 plus or minus 5.8%; N,N-diethyl-m-toluamide (F-D): 31.5 plus or minus 3.9%) and monkeys (F-A: 3.2 plus or minus 1.5%; F-D; 9.7 plus or minus 6.0%). A lag in the urinary excretion kinetics was observed for F-D in comparison wit F-A for both rats and monkeys. The total percent urinary (14)C recovery was significantly higher in rats dosed with F-A (73.0 plus or minus 7.4%) than with F-D (52.4 plus or minus 8.8%) but not in monkeys (F-A: 34.7 plus or minus 7.1%; F-D: 36.7 plus or minus 2.9%). The observed species related differences are discussed in context with the use of animal models for predicting dermal penetration of pesticides in humans. [REF-47]

    The effects of pesticide mixtures on cholinesterase activity in aggregate cultures of neural cells were investigated; it was also determined whether exogenous rat-liver microsomal fraction (S-9) might be used in conjunction with the cultures to mimic the in vivo activation of pesticides such as malathion. Studies of the effects of pesticide mixtures on the cholinesterase activity of cultures demonstrated that a hepatic microsomal fraction (S-9) played a major role in the nature of the interaction between combinations of malathion and fenitrothion or carbofuran. In the absence of S-9, malathion potentiated the anticholinesterase effect of fenitrothion, while neither synergistic nor antagonistic interactions occurred with mixtures of carbofuran and malathion. When S-9 was added to cultures with the pesticide mixtures, malathion's interaction with fenitrothion was antagonistic, and a synergistic response was observed for the mixtures of malathion and carbofuran. The antagonistic interaction of mixtures of fenitrothion and carbofuran was demonstrated to be independent of exogenously added S-9. Neither antagonistic nor synergistic interactions were observed for mixtures of triallate and fenitrothion or carbofuran. The data indicate that the addition of exogenous S-9 may be used to mimic certain aspects of the in vivo biotransformation of pesticides in aggregate cultures of neural cells from rat brain. Furthermore, the effects on cholinesterase activity of several of the pesticide mixtures tested were dependent upon the presence of exogenous S-9. [REF-48]

    Depletion of hepatic glutathione in the mouse by pretreatment with diethyl maleate is known to potentiate the acute toxicities of many dimethyl substituted organothiophosphate insecticides. However, certain studies have raised doubts regarding the participation of glutathione in the detoxification of methyl parathion in the mouse, and hence the putative mechanism of action of diethyl maleate induced potentiation of this insecticide. The present study evaluates the hypothesis that diethyl maleate potentiates the acute toxicities of methyl parathion, methyl paraoxon, and fenitrothion by a mechanism other than glutathione depletion. One hour following pretreatment of mice with diethyl maleate (0.75 ml/kg ip) glutathione was markedly depleted and the acute toxicities of methyl parathion, methyl paroxon and fenitrothion were potentiated. Administration of glutathione monoethyl ester (20 mmol/kg po) to diethyl maleate pretreated mice attenuated diethyl maleate depletion of hepatic glutathione, or maintaining glutathine at or above control levels. However, glutathione monoethyl ester did not alter the diethyl maleate induced potentiation of the lethality of these insecticides. Furthermore, administration of glutathione monoethyl ester to naive mice increased hepatic glutathione levels, but did not affect the percentage of animals succumbing to a challenge dose of methyl parathion, methyl paraoxon, or fenitrothion. These data indicate that diethyl maleate potentiates the toxicity of methyl parathion, methyl paraoxon or fenitrothion by a mechanism unrelated to hepatic glutathione content. [REF-49]

8*** ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL ***

8-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    The release of fenitrothion in the environment is expected to occur during the manufacture and particularly during the application of the insecticide against a wide range of pests and insects. Abiotic hydrolysis of fenitrothion in soil and water should not be important. The photolysis of fenitrothion in clear water and soil surfaces should be important and the photolysis half-life has been estimated to be about 1 day. The biodegradation of fenitrothion may be important in water and in soil and biodegradation is expected to be faster under anaerobic than aerobic conditions. The volatilization loss of fenitrothion from soil and water should not be important, but the volatilization from surface slicks following application has been reported to be very fast. Based on experimentally determined soil sorption coefficients, fenitrothion should show medium to low mobility in soil and it should moderately to strongly adsorb to suspended solids and sediments in water. The experimentally determined BCF values suggest that fenitrothion should moderately bioconcentrate in aquatic organisms. Based on an estimated rate constant, fenitrothion vapor should react with photochemically produced hydroxyl radicals with a half-life of 6.2 days. The removal of atmospheric vapor phase fenitrothion by direct photolysis may also be important, but the photolysis rates under sunlight irradiation is not known. Partial removal from the atmosphere by dry deposition of spray droplets or particulate fenitrothion is also possible. The most likely routes of exposure to fenitrothion is by inhalation and dermal absorption and applicators of the pesticide are most susceptible of exposure to fenitrothion. (SRC) 

8-2 ECOTOXICITY VALUES:

  . LD50 Bobwhite quail oral 27.4 mg/kg (95% confidence limit 19.0-39.5 mg/kg), 2-3 mo-old males /sample purity 95%/ [REF-17, p.42]

  . LD50 Bobwhite quail oral 32 mg/kg (95% confidence limit 17.4-59.0 mg/kg), 5 mo old males /sample purity 95%/ [REF-17, p.42]

  . LD50 Bobwhite quail oral 23.6 mg/kg (95% confidence limit 12.6-43.5 mg/kg), 5 mo old females /sample purity 95%/ [REF-17, p.42]

  . LD50 Pheasant oral 55.6 mg/kg (95% confidence limit 28.9-107 mg/kg), 3 mo old males /sample purity 95%/ [REF-17, p.42]

  . LD50 Mule deer oral greater than 727 mg/kg /sample purity 95%/ [REF-17, p.42]

  . LC50 Gammarus fasciatus 0.003 mg/l/96 hr, hard water 15 deg C, mature. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Technical material, 95%. [REF-50, p.40]

  . LC50 Pteronarcys 0.004 mg/l/96 hr, water 15 deg C (95% confidence limit 0.003-0.006 mg/kg), 1st yr class. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Technical material, 95%. [REF-50, p.40]

  . LC50 Coho salmon 5 mg/l/96 hr, water 12 deg C (95% confidence limit 4.1-6.1 mg/l), wt 0.6 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Technical material, 95%. [REF-50, p.40]

  . LC50 Cutthroat trout 3.6 mg/l/96 hr, water 10 deg C (95% confidence limit 2.7-4.9 mg/kg), wt 0.7 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Technical material, 95%. [REF-50, p.40]

  . LC50 Rainbow trout 2.4 mg/l/96 hr, water 10 deg C (95% confidence limit 2.0-2.9 mg/l), wt 1.5 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Technical material, 95%. [REF-50, p.40]

  . LC50 Goldfish 2.8 mg/l/96 hr, water 18 deg C (95% confidence limit 1.6-4.7 mg/l), wt 1.0 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Technical material, 95%. [REF-50, p.40]

  . LC50 Fathead minnows 3.2 mg/l/96 hr, water 20 deg C (95% confidence limit 2.4-4.2 mg/l), wt 1.0 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Technical material, 95%. [REF-50, p.40]

  . LC50 Channel catfish 4.3 mg/l/96 hr, water 20 deg C (95% confidence limit 3.6-5.1 mg/l), wt 4.7 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Technical material, 95%. [REF-50, p.40]

  . LC50 Green sunfish 4.1 mg/l/96 hr, water 18 deg C (95% confidence limit 2.9-5.9 mg/l), wt 0.8 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Technical material, 95%. [REF-50, p.40]

  . LC50 Bluegill 3.8 mg/l/96 hr, water 20 deg C (95% confidence limit 3.2-4.5 mg/l), wt 0.7 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Technical material, 95%. [REF-50, p.40]

  . LC50 Cutthroat trout 3.3 mg/l/96 hr, water 10 deg C (95% confidence limit 2.7-3.9 mg/l), wt 0.8 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Liq concentrate, 87.3%. [REF-50, p.40]

  . LC50 Rainbow trout 2.4 mg/l/96 hr, water 10 deg C (95% confidence limit 2.0-2.9 mg/l), wt 1.5 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Liq concentrate, 87.3%. [REF-50, p.40]

  . LC50 Fathead minnows 4.8 mg/l/96 hr, water 20 deg C (95% confidence limit 3.8-6.1 mg/kg), wt 1.0 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Liq concentrate, 87.3%. [REF-50, p.40]

  . LC50 Channel catfish 4.8 mg/l/96 hr, water 20 deg C (95% confidence limit 3.7-6.2 mg/l), wt 4.7 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Liq concentrate, 87.3%. [REF-50, p.40]

  . LC50 Bluegill 3.8 mg/l/96 hr, water 20 deg C (95% confidence limit 3.2-4.5 mg/l), wt 0.7 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Liq concentrate, 87.3%. [REF-50, p.40]

  . LC50 Atlantic salmon 1.7 mg/l/96 hr, water 12 deg C (95% confidence limit 1.5-2.0 mg/l), wt 0.4 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Wettable powder, 40%. [REF-50, p.40]

  . LC50 Brown trout 2.2 mg/l/96 hr, water 12 deg C (95% confidence limit 2.0-2.5 mg/l), wt 1.0 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Wettable powder, 40%. [REF-50, p.40]

  . LC50 Brook trout 2.0 mg/l/96 hr, water 12 deg C (95% confidence limit 1.6-2.5 mg/l), wt 0.4 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Wettable powder, 40%. [REF-50, p.40]

  . LC50 Carp 12.0 mg/l/96 hr, water 12 deg C (95% confidence limit 10.2-14.2 mg/l), 1.1 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Wettable powder, 40%. [REF-50, p.41]

  . LC50 Bluegill 4.3 mg/l/96 hr, water 12 deg C (95% confidence limit 3.2-5.0 mg/l), 0.5 g. Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. Wettable powder, 40%. [REF-50, p.41]

  . LC50 Carp 4.1 mg/l/48 hr. /Conditions of bioassay not specified/ [REF-3, p.373]

  . LC50 Daphnia 0.0092 ppm/3 hr. /Conditions of bioassay not specified/ [REF-46, p.668]

  . LC50 Channa punctatus 1.5 mg/l/180 hr. /Conditions of bioassay not specified/ [REF-46, p.668]

  . LC50 Carp 3.31 mg/l/24 hr. /Conditions of bioassay not specified/ [REF-46, p.668]

  . LC50 Carp 2.55 mg/l/48 hr. /Conditions of bioassay not specified/ [REF-46, p.668]

  . LC50 Carp 2.30 mg/l/72 hr. /Conditions of bioassay not specified/ [REF-46, p.668]

  . LD50 Mallard 1662 mg/kg (95% confidence limit 185-14958 mg/kg), 3 mo old females /sample purity 95%/ [REF-17, p.42]

  . LD50 Sharp-tailed grouse 53.4 mg/kg (95% confidence limit 42.4-67.3 mg/kg), 6-7 mo old males /sample purity 95%/ [REF-17, p.42]

8-3 ENVIRONMENTAL FATE:

  . SUMITHION HAS BEEN USED OVER A PERIOD OF YEARS FOR SPRUCE BUDWORM CONTROL. SOME STUDIES HAVE SHOWN THAT, ALTHOUGH 70-85% OF THE INITIAL DOSE DEPOSITED ON TREES WAS LOST WITHIN 2 WK ... ABOUT 10% PERSISTS FOR @ LEAST 10 MO. IN VIEW OF THESE FINDINGS A SURVEY WAS MADE TO CHECK RESIDUE ACCUMULATIONS IN AREAS OF NB, CANADA WHICH HAD BEEN TREATED FOR UP TO 5 CONSECUTIVE YR. NO MEASURABLE AMT OF SUMITHION OR KNOWN BREAKDOWN PRODUCTS WERE FOUND IN ANY TESTED SOILS. [REF-51, p.255]

  . AFTER TREATMENT OF COASTAL BERMUDAGRASS & CORN WITH ACCOTHION ... THE PARENT COMPD DISAPPEARED RAPIDLY. RESIDUES OF OXYGEN ANALOG WERE LOW & NONE WERE DETECTED 21 DAYS POSTTREATMENT. RESIDUES OF THE NITROCRESOL WERE HIGHEST FROM 1-7 DAYS POSTTREATMENT. IN THE FOREST ENVIRONMENT, ABOUT HALF THE INITIAL ACCOTHION DEPOSIT WAS LOST BY FOLIAGE WITHIN 4 DAYS & 70-85% WITHIN ABOUT 2 WK AFTER SPRAYING. LOSS FROM SPRUCE WAS AT A FASTER RATE THAN FROM FIR. THE REMAINDER WAS MORE STABLE THAN ANTICIPATED. ONLY TRACES OF THE OXON & NITROCRESOL WERE FOUND AT ANY STAGE. [REF-39, p.3]

  . TERRESTRIAL FATE: Metabolism studies were carried out on fenitrothion, methyl parathion, and parathion in acid-sulfate and low-sulfate soils under flooded conditions. In the soils reduced by flooding, the major product obtained from fenitrothion was aminofenitrothion. Also detected in anaerobic acid sulfate soils was desethyl aminofenitrothion. No degradation of the insecticides occurred in aerobic soils. The presence of sulfate was necessary for the occurrence of dealkylation. [REF-52]

  . Terrestrial Fate: The relative stability of formulated emulsifiable concentrates of fenitrothion, methyl parathion, and parathion in an anaerobic soil was studied. When fenitrothion was applied to 10-day preflooded soil, followed by continued incubation of soil samples under static flooded conditions, degradation of fenitrothion proceeded by hydrolysis. Fenitrothion was degraded by nitro group reduction to its amino analogue when it was directly equilibrated with the soil prereduced by flooding for different periods. Of the two pathways implicated in the degradation of the organophosphorus insecticides used in this study, hydrolysis can be both chemical and microbiological while nitro group reduction is essentially microbiological. [REF-53]

  . In a Piedmont site, New Hope Forest near Research Triangle Park, North Carolina, an aqueous solution of 2% fenitrothion was sprayed uniformly to the soil and litter of a loblolly pine forest. Trees were not sprayed. Less than 2% of the fenitrothion applied was found in the soil at day 1, and by day 107, this had decreased to 0.3%. [REF-23]

  . Soil sorption constants based on the organic carbon content of 15 pesticides were measured using 2 soils (clay loam and high clay) at 0.01, 0.1 and 1.0 ppm pesticide. The soil sorption coefficients ((ug pesticide/g soil)/(ug pesticide/g water)) for fenitrothion were 25.1 + or - 10.7 in clay loam and 3.5 + or - 0.2 in high clay soil. The soil sorption constants were 593 and 254 respectively, with a mean of 424. Significant correlations were found between organic carbon content and water solubility, octanol/water partition coefficient, retention time in reversed phase high pressure liquid chromatography and molecular wt. [REF-54]

  . TERRESTRIAL FATE: Based on hydrolysis studies in water(3,9), abiotic hydrolysis of fenitrothion in soil at the pH normally available should not be important, although the importance of abiotic hydrolysis should increase as the pH of soil becomes more basic. The photolysis of fenitrothion on soil surface should be rapid(4-5), and the half-life as a result of irradiation with sunlight on two soil thin layer plates was determined to be 1 day(4). Fenitrothion is biodegraded in soil by cometabolism(1), and biodegradation is faster under anaerobic conditions than aerobic conditions(1). The biodegradation half-life of fenitrothion in a variety of soils range from 4.4-153.7 days in non-flooded and 3.9-10.9 days in the same flooded soils(2). Based on studies of evaporation loss from water surface(6), some loss of fenitrothion should occur due to volatilization(SRC). The half-life for volatilization loss from two soil thin layer plates was determined to be greater than 12 days(4). Based on the determined log Koc values in the range 2.40-3.19(7-8), fenitrothion should show medium to low mobility in soil(10). [REF-55]

  . AQUATIC FATE: Hydrolysis of fenitrothion in water in the pH range 5-9 normally available in water should not be important, although the rate of hydrolysis should increase as the pH is increased(1-2). Photodecomposition of fenitrothion in water should be important(3-5). When irradiated with sunlight, the photolysis half-life in a river and sea water was determined to be about 1 day(3). The biodegradation of fenitrothion in water should be important and the relative importance of biodegradation compared to photolysis should increase as light transparency of water decreases and the availability of microorganisms increases(6-8). [REF-56]

  . AQUATIC FATE: Volatilization of fenitrothion from water should be a slow process as indicated by a volatilization half-life of 64 days in still water(1). The volatilization was further retarded by dissolved fulvic acid in water(1). However, volatilization from surface slicks following spray application may be very fast as indicated by a half-life of 18 mins at 20 deg C(1). Based on log Koc value of 2.40-3.19, fenitrothion should moderately to strongly adsorb to suspended solids and sediments in water(2-3,SRC). This is confirmed by the presence of a large portion of fenitrothion in suspended solids and sediments following application to a stream(4). Experimentally determined log BCF of 2.35-2.66 in fish muscle tissues(5-7) suggests that fenitrothion should moderately bioconcentrate in aquatic organisms(SRC). [REF-57]

  . ATMOSPHERIC FATE: Based on an estimation method, the rate constant for the reaction of fenitrothion with photochemically produced hydroxyl radicals has been estimated to be 6.21X10-11 cu cm/molecule-sec(1,SRC). If it is assumed that the average concentration of hydroxyl radicals in the atmosphere is 5X10+5/cu cm(2), the half-life for the reaction can be estimated to be 6.2 days. The direct photolysis of fenitrothion vapor in the atmosphere may also be important(3-4). The photolysis half-life of fenitrothion vapor due to irradiation with a Xenon lamp of up to 2 watts of UV(200-400 nm) output was 61 mins(3). Partial removal of atmospheric fenitrothion by dry deposition of spray droplets or particulate fenitrothion is also possible(SRC). [REF-58]

8-4 BIODEGRADATION:

  . The biodegradation half-lives of fenitrothion in cyclone fermentors with a mixture of microorganisms from activated sludge, soil and sediments were 1 day with cometabolites (glucose and peptone were added as carbon source of cometabolites) and anaerobic conditions, 5.5 days with cometabolites and aerobic conditions, 9.8 days in the absence of cometabolites and anaerobic conditions and 73 days in the absence of cometabolites and aerobic conditions(1). The range of biodegradation half-life in five soils was 4.4-153.7 days under non-flooded conditions and 3.9-10.9 days under flooded conditions(2). Degradation was due to microbially-mediated hydrolysis under non-flooded condition producing 3-methyl-4-nitrophenol(2). Under anaerobic conditions, the nitro group was reduced to form aminofenitrothion(2). [REF-59]

  . The loss of fenitrothion was faster in nonsterile soil than sterile soil indicating degradation in soil was a combination of abiotic and microbial reactions(1). The rate of fenitrothion degradation in soil depended on pH, soil type, organic amendment, soil moisture content and pesticide concn(1). The estimated half-life was 1608 days in a non-sterile sandy loam soil containing 1,000 ppm fenitrothion at a soil pH 7.2 and moisture content of 50%(1). On the other hand, the estimated biodegradation half-life was 13 days in a non-sterile clay loam soil containing 100 ppm fenitrothion at a soil pH 10 and moisture content of 50%(1). [REF-60]

  . Fenitrothion was degraded more extensively in estuarine water microorganisms than in lake water and distilled water microorganisms(2-3). Desmethyl fenitrothion and 3-methyl-4-nitrophenol were the major degradation products(2-3). Fenitrothion sprayed on a pond fell below detectable levels in 2 days and the only metabolite detected in water was 3-methyl-4-nitrophenol possibly due to microbially-mediated hydrolysis(1). In the sediment, aminofenitrothion was detected possibly due to reduction of the nitro group and the aminofenitrothion persisted in the sediment for less than 4 days(1). [REF-61]

8-5 ABIOTIC DEGRADATION:

  . This work reports the findings of atmospheric photochemical study of spray drifts in which fenitrothion vapors were irridated under controlled laboratory conditions, and in actual field conditions. Field sample extracts analyzed for fenitrothion yielded no detectable amt of photoproducts. The absence of photoconversion products suggested that sprayed formulations did not evaporate to favor a high concn of fenitrothion vapors, which would then photodegrade much more rapidly. In the laboratory, fenitrothion showed a measurable conversion to fenitrooxon in the dark with ozone present. Thus the conversion was due to thermochemical oxidation. The photolysis rate incr with the introduction of ozone into the photoreactor, and fenitrothion was thermochemically oxidized at very slow rates. Other oxidants such as hydroxy radicals and oxygen tend to enhance photoconversion in the vapor phase. [REF-62]

  . The hydrolysis half-lives of fenitrothion in buffered solutions at 20 deg C and pH 5,7 and 9 were 247.5, 86.1 and 4.3 days, respectively(1). In acidic and neutral medium, a dealkylated product and methanol were formed(1). In basic medium, dimethyl phosphoric acid and 3-methyl-4-nitrophenol were formed(1). The hydrolysis half-lives of fenitrothion in buffered solutions at 23 deg C and pH of 5,7,8 and 9 were 83.7, 72.6, 51.6 and 25.2 days, respectively(2). The half-life of fenitrothion in a river water at pH 7.4 and a sea water at a pH of 7.8 under sunlight illumination were 1.1 and 0.9 days, respectively compared to a dark half-life of greater than 32 days(3). The half-life of fenitrothion in two soils (in the form of soil thin layer plates) at pH range 5.2-6.4 was 1 day under sunlight illumination condition compared to a dark half-life of greater than 12 days(3). Depending on the pH of the solution, a number of photoproducts were formed including oxidation of P=S to P=O (oxon), oxidation of aryl methyl group to carboxyl group, reduction of nitro group to amino group and coupling of the amino group with the carboxyl group leading to the formation of dimeric products(3). [REF-63]

  . Photoreaction was assessed to be important for the loss of fenitrothion present in vapor, solution and on soil surface(2-3). However, 3-methyl-4-nitrophenol was found to be the major photoproduct(2). A green algae found in natural water was found to accelerate the photodecomposition of fenitrothion in water(4). Based on an estimation method, the rate constant for the reaction of fenitrothion with photochemically produced hydroxyl radicals has been estimated to be 6.21X10-11 cu cm/molecule-sec(5,SRC). If it is assumed that the average concentration of hydroxyl radicals in the atmosphere is 5X10+5/cu cm(6), the half-life for the reaction can be estimated to be 6.2 days. The photolysis half-life of fenitrothion vapor due to irradiation with a Xenon arc lamp of up to 2 watts of UV (200-400 nm) output was 61 mins(1). Introduction of 0.45 ppm of ozone reduced the half-life to 24 min(7). [REF-64]

8-6 BIOCONCENTRATION:

  . There were no consistent differences in concn of fenitrothion in streamwater with depth, or between midstream and slow water at the stream edge. This was true of aq and oil-based formulations. A large portion of the fenitrothion was taken up by suspended material; in sediment, it was taken up mainly by the organic fraction. Concn of fenitrothion were above pre-spray values in most plants and insects sampled, and in some, above peak concn found in the water. Highest and most persistent residues were found in a livewort. Highest residues in an animal were found in black fly larvae, perhaps explained by their filter-feeding on suspended matter with high fenitrothion concn. Peak concn in plants and animals usually occured at 6 or 24 hr postspray sampling times, and in all cases decr thereafter. Aminofenitrothion and fenitrooxon in sediments and 3-methyl-4-nitrophenol in plants and insects were seldom and inconsistently detected. [REF-65]

  . The bioconcentration and excretion of fenitrothion was studied for the fresh-water fish, willow shiner (Gnathopogon caerulescens) in continuous flow-through tanks. A stock solution of fenitrothion was diluted to give measured concn of 25 + or -3.5 ug/l in the test tanks. Fish were exposed to the test solutions for 0 to 168 hr. Determination of fenitrothion in whole bodies of fish was carried out at each sampling time of the bioconcentration and excretion experiments. Avg recoveries were 75.0% for fenitrothion. Bioconcentration factors for fenitrothion in whole body of fish ranged from 158.0 + or -29.3 at 6 hr to 364 + or - 97.8 at 168 hr. [REF-42]

  . The whole body bioconcentration factor for fenitrothion in topmouth gudgeon (Pseudorasbora parva) was determined to be 246(3). The bioconcentration factor was determined to be 650 in fat of lake trout (Salvelinus namaycush) and 225 in muscle tissue(2). In mussels (Mytilus edulis), the bioconcentration factor under steady state conditions was determined to be 129(4). It was shown that fenitrothion has a higher bioconcentration factor in fish at pH 8.3 than at pH 6.7 due to higher persistence at higher pH(1). [REF-66]

8-7 SOIL ADSORPTION/MOBILITY:

  . The measured mean Koc of fenitrothion in two soils at three different concns was 424(2). In four soils, the measured mean Koc was 1157(1). These Koc values suggest that fenitrothion should be moderately to strongly adsorb to soil(4,SRC). The adsorption of fenitrothion on suspended solids and sediments in water should also be important(3). [REF-67]

8-8 VOLATILIZATION FROM WATER/SOIL:
  . The volatilization half-life of fenitrothion from a 5 mg/L distilled water solution at a temperature 20 deg C was determined to be 65 days(1). Addition of fulvic acid at a concn 5 mg/L increased the volatilization half-life to more than 180 days(1). However, the volatilization half-life from surface slicks after spraying fenitrothion formulation over a pond water was only 18 mins at 20 deg C(1). From laboratory measured reaeration rate constants, the estimated volatilization half-lives of fenitrothion in a lake and a brook water were estimated to be 20.6 days and 5.4 days, respectively(2). The failure to consider pathways other than volatilization (e.g., microbial degradation, photolysis) for the loss of fenitrothion from the lake and brook water may have contributed to the significantly lower estimated half-lives values(SRC). Based on a Henry's Law constant of 6.56X10-7(4), the volatilization half-life from a model river 1 m deep, flowing at 1 m/sec with a wind speed of 3 m/sec has been estimated to be 91 days(3,SRC). [REF-68]

9***SOURCES AND CONCENTRATIONS***

9-1 NATURAL OCCURRING SOURCES:

  . Fenitrothion is not known to occur naturally. (SRC) 

9-2 ARTIFICIAL SOURCES: 

  . Since fenitrothion is used as a contact insecticide against a wide range of pests and insects(1), the release of fenitrothion in the environment should occur during the manufacture and particularly during the use of the insecticide(SRC). [REF-69, p.373-4]

9-3 WATER CONCENTRATIONS: 

  . DRINKING WATER: No fenitrothion was detected in Ottawa, Canada tap water at a detection limit of 1 ng/L(1). [REF-70]

  . SURFACE WATER: Fenitrothion was detected in 1 of 58 Swedish stream water collected in June and 1 of 56 waters collected in July during 1985-1987 at a maximum concn of 0.1 ug/L(2). The concentration of fenitrothion in a Spanish Lake water ranged from less than 0.05-2.02 ug/L during 1983-1985(1). During the summer of 1974, no fenitrothion was detected in water from the upper Great Lakes at a detection limit of 0.005 ug/L(3). [REF-71]

  . RAIN/SNOW: The fenitrothion concn of rain water collected in New Brunswick, Canada in 1978 was less than 0.01-0.86 ug/L(1). [REF-72]

9-4 EFFLUENTS CONCENTRATIONS: 

  . The concn of fenitrothion in unsprayed stream and pond water within 200 m from a conifer forest in New Brunswick, Canada which was sprayed with fenitrothion ranged 0.01-1.48 ug/L(1). However, the concn range in the same waters was less than 0.01-0.07 ug/L a year later suggesting the lack of persistence of fenitrothion in water(1). Following an accidental pesticide storehouse fire in Switzerland, the estimated concn of fenitrothion in Rhine River water at Village Neuf was 15-65 ug/L(2). [REF-73]

9-5 SEDIMENT/SOIL CONCENTRATIONS: 

  . Following the spraying of a stream in New Brunswick, Canada at a peak water concentration of 15.2 ug/L, the max concn of fenitrothion in a bottom sediment was 0.9 ug/g (ppm)(1). The concn of fenitrothion in sediments generally decreased as the distance downstream from the treated area increased(1). During the summer of 1974, no fenitrothion was detected in sediment from the upper Great Lakes at a detection limit of 0.02 ug/g(2). The concn of fenitrothion in unsprayed stream and pond sediments within 200 m from a conifer forest in New Brunswick, Canada which was sprayed with fenitrothion ranged from less than 0.01-0.21 ug/g(3). However, no fenitrothion was detected in the sediments (detection limit 0.01 ppm) a year later suggesting that fenitrothion does not persist in sediments(3). The concn of fenitrothion in an unsprayed soil within 200 m of a spraying zone ranged 0.01-0.20 ppm, but the concn dropped below the detection limit (0.01 ppm) a year later(3). [REF-74]

9-6 ATMOSPHERIC CONCENTRATIONS: 

  . The concn of fenitrothion within 200 m from a neighboring spraying area in New Brunswick, Canada was 48-82 ng/cu m, but the concn dropped below the detection limit (10 ng/cu m) a year later(1). [REF-75]

9-7 FOOD SURVEY VALUES: 

  . Fenitrothion was detected in US processed fruits and vegetables during 1970-1976(4). It was also detected in infant and toddler food composite samples collected from 10 U.S. cities during 1977-1978(5). Fenitrothion was found as residues in U.S. foods during regulatory monitoring in fiscal year 1978-1986(1-2). The daily dietary intakes of fenitrothion per unit body weight to different U.S. subgroup of population during 1982-1984 were as follows (in ng/kg body wt/day): 6-11 months, 0.2; 2 yr, 0.8; 14-16 yr female, 0.3, 14-16 yr. male, 0.4; 25-30 yr female, 0.3; 25-30 yr male, 0.5; 60-65 yr female, 0.3; and 60-65 yr male, 0.3(3). The daily dietary intakes of fenitrothion to different subgroup of U.S. population during 1988 were as follows(in ng/kg body wt/day): 6-11 months, 1.4; 14-16 yr male, 2.3; 60-65 yr female, 1.7(6). Fenitrothion was detected in several domestic and imported Danish fruits and vegetables at a maximum concn of 0.43 ppm(7). [REF-76]

9-8 PLANT CONCENTRATIONS: 

  . Following spray applications in Canadian forest, fenitrothion was detected in Poplar (Populus tremuloides), green birch (Betula populifolia), fir (Abies balsamea) and other foilages(1-3). It was reported that fenitrothion persisted in leaf tissues and may act as a micro sink for the pesticide(1). [REF-77]

9-9 FISH/SEAFOOD CONCENTRATIONS: 

  . Following application of the pesticide in a nearby forest, no fenitrothion was detected in fish collected from neighboring unsprayed streams(1). [REF-75]

10*** HUMAN ENVIRONMENTAL EXPOSURE ***

10-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . The most likely route of human exposure to fenitrothion is by inhalation(1) and dermal absorption(2). [REF-78]

  . The concns of fenitrothion in room air following application of fenitrothion for pest control at recommended rate inside a dormitory room were 3.3 ug/cu m on day 0, 1.1 ug/cu m on day 1, 0.8 ug/cu m on day 2 and 0.5 ug/cu m on day 3 after application(1). The rate of exposure to fenitrothion on different body parts of Chinese pesticide applicators in tea plantations were as follows(ug/sq cm): face, 5.92-15.1; chest, 5.86-10.5; abdomen, 9.97-51.4; thigh, 33.4-204; and ankle, 23.9-288(2). The total dermal exposure of applicators to fenitrothion was estimated to be 1152 mg/kg excluding hand and exposure on hands was estimated to be 115 mg/kg(2). [REF-79]

10-2 AVERAGE DAILY INTAKE: 

  . The daily dietary intakes of fenitrothion per unit body weight to different U.S. subgroup of population during 1982-1984 were as follows (in ng/kg body wt/day): 6-11 months, 0.2; 2 yr, 0.8; 14-16 yr female, 0.3, 14-16 yr. male, 0.4; 25-30 yr female, 0.3; 25-30 yr male, 0.3(1). The daily dietary intakes of fenitrothion to different subgroup of U.S. population during 1988 were as follows (in ng/kg body wt/day): 6-11 months, 1.4; 14-16 yr male, 2.3; 60-65 yr female, 1.7(2). [REF-80]

11***STANDARDS AND REGULATIONS ***

11-1 ACCEPTABLE DAILY INTAKES: 

  . Acceptable Daily Intake: 0-0.001 mg/kg body-wt. [REF-81, p.129]

  .  [REF-82]

11-2 ALLOWABLE TOLERANCES: 

  . A tolerance of 30 ppm, of which no more than 15 ppm is O,O-dimethyl O-(4-nitro-m-tolyl)phosphorothioate or O,O-dimethyl O-(4-nitro- m-totyl)phosphate, is established for combined residues of the insecticide O,O-dimethyl O-(4-nitro-m-totyl)phosphorothioate and its metabolites O,O-dimethyl O,(4-nitro-m-totyl) phosphate and 3-methyl-4-nitrophenol in wheat gluten resulting from postharvest application of the insecticide to stored wheat in Australia. [REF-83]

11-3 TRANSPORT METHODS AND REGULATIONS: 

  . No person may /transport,/ offer or accept a hazardous material for transportation in commerce unless that person is registered in conformance ... and the hazardous material is properly classed, described, packaged, marked, labeled, and in condition for shipment as required or authorized by ... /the hazardous materials regulations (49 CFR 171-177)./ [QR] [REF-84]

  . 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-85, p.3097-1, 6193, 6194, 6195]

11-4 FIFRA REQUIREMENTS: 

  . A tolerance is established for combined residues of the insecticide O,O-dimethyl O-(4-nitro-m-tolyl) phosphorothioate and its metabolites in wheat gluten. [REF-83]

  . A Registration Standard was issued July 1987 for fenitrothion used as an insecticide. [REF-86, p.2-7]

  . Under section 3(c)(2)(b) of FIFRA, the Data Call-In Program, existing registrants are required to provide EPA with needed studies. For fenitrothion used as an insecticide for termite control responses to the Data Call-In have been evaluated and a chronic/tox decision has been reached. Chronic data is being generated. [REF-87, p.66]

12 ***  MONITORING AND ANALYSIS METHODS ***

12-1 ANALYTIC LABORATORY METHODS:

  . RESIDUE: EXTRACT WITH BENZENE, SEPARATE BY THIN-LAYER CHROMATOGRAPHY; DETERMINE BY GAS LIQUID CHROMATOGRAPHY. DETERMINATION OF THE HYDROLYTIC PRODUCT 5,6-DICHLORO-2-TRIFLUOROMETHYLBENZIMIDAZOLE BY GAS LIQUID CHROMATOGRAPHY. [REF-12, p.289]

  . PRODUCT ANALYSIS IS BY AVERELL & NORRIS METHOD RESIDUES MAY BE DETERMINED BY GAS LIQUID CHROMATOGRAPHY OR BY HYDROLYSIS TO 4-NITRO-M-CRESOL AND A COMPARISON OF THE ABSORBANCE IN ACID & ALKALINE SOLN AT 400 NM. [REF-3, p.374]

  . A METHOD IS DESCRIBED FOR DETERMINING RESIDUES IN FRUITS & VEGETABLES BY GAS-LIQUID CHROMATOGRAPHY USING THERMIONIC DETECTORS. THE LIMIT OF SENSITIVITY IS LESS THAN 0.1 MG/KG. [REF-88]

  . A simple enzymatic method was described for field thin layer chromatography detection and determination of fenitrothion as fenitrooxon in water, with pig liver acetone powder as enzyme source. Fenitrothion was detected as fenitrooxon in nanogram levels and amounts ranging from 5-50 ng were estimated. [REF-89]

  . The process of linear temp programming is applied to series coupled columns. Separations were obtained which otherwise were not possible for a given pair of stationary phase. The method was evaluated for possible use with pesticides, incl fenitrothion. [REF-90]

  . A method was developed for the simultaneous determination of fenitrothion, aminocarb and their respective hydrolysis products, in water. These hydrolysis products were phenols, and they were first derivatized to the corresponding esters, with acetic anhydride, directly in water. Extraction with methylene chloride successfully recovered the 4 chemicals, which were then analyzed by gas liquid chromatography using a N-P selective detector. [REF-91]

  . A procedure for the colorimetric determination of fenitrothion in formulations and in wheat, barley, starch, and yellow maize is described. The pesticide is hydrolyzed under reflux at room temp in the presence of an alkaline peroxide to 4-nitro-3-methylphenoxide, and absorbance is measured at 398 nm. These techniques offer quantitative reproducible results. [REF-92]

  . An examination was made of organochlorine, organophosphate, and pyrethroid insecticides in distilled water, seawater of 33 to 35 parts per trillion salinity, and Black River water (SC) containing a high concn of dissolved organic carbon. Water volumes of 1 to 4 l were pulled at a flow rate of 15 to 40 ml/min through a 47 mm glass fiber filter to trap particulate matter, followed by tandem 500 mg C8 bonded silica cartridge. The cartridges were extracted with diethyl ether/hexane, the extract was blown down under nitrogen, and the analytes were quantified by capillary gas chromatography with electron capture detection. The cartridges were easy to clean and avg blanks had < or = 0.3 ng/l fenitrothion. Breakthrough to back cartridges was 1.9, 1.0, and 0.5% of the front cartridge quantity for fenitrothion in the distilled water, seawater, and Black River water respectively. Avg recoveries for fenitrothion (110 to 557 ng) in distilled water, seawater, and Black River water were 111 + or - 3% (n = 3), 110 + or - 19% (n = 13), and 110 + or - 15% (n = 4), respectively. [REF-93]

  . EPA Method 622.1. Gas chromatography with alkali flame detector. Method detection limit is 2 ug/l. [REF-94, p.253]

  . EPA Method 507. Gas chromatography with nitrogen-phosphorus detector. Method detection limit is 0.073 ug/l. [REF-95, p.253]

  . Samples of fenitrothion technical and pesticide formulations are dissolved in trichloromethane with fluoranthene added as internal std. Fenitrothion content is detected by gas chromatography with flame ionization detection and also using peak area measurements. [REF-96, p.15/202-3 985.07]

                            13 ***MANUFACTURING AND USE INFORMATION *** 

13-1 METHODS OF MANUFACTURING: 

  . PRODUCED BY REACTION OF O,O-DIMETHYL PHOSPHOROCHLORIDOTHIOATE WITH ALKALI METAL SALT OF 3-METHYL-4-NITROPHENOL. [REF-12, p.289]

13-2 IMPURITIES: 

  . Technical grade fenitrothion contains the S-methyl tautomer, which is formed from fenitrothion in varying amounts in presence of heat. This compound, which is much more toxic than the O-methyl compound, occurs in fenitrothion in concentrations ranging from 0.4 to 4%. [REF-9, p.II-295]

  . The analysis of technical organophosphorus insecticides by (31)Phosphorous 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-97]

13-3 FORMULATIONS/PREPARATIONS: 

  . DUST, EMULSIFIABLE CONCENTRATE, FLOWABLE, FOGGING CONCENTRATE, GRANULES, OIL-BASED LIQUID SPRAY, WETTABLE POWDER. [REF-7, p.C-136]

13-4 MANUFACTURERS: 

  . Sumitomo Chemical American Inc, 345 Park Ave, NY, NY 10022 [REF-6, p.A199/AUG 87]

13-5 OTHER MANUFACTURING INFORMATION: 

  . AN EFFECTIVE CONTACT & STOMACH INSECTICIDE PARTICULARLY AGAINST RICE STEM BORER; A SELECTIVE ACARICIDE BUT OF LOW OVICIDAL PROPERTIES. [REF-12, p.289]

  . ... /IT/ WAS INTRODUCED IN 1959 AS AN EXPERIMENTAL INSECTICIDE BY SUMITOMO CHEMICAL CO ... [REF-98, p.289]

13-6 MAJOR USES: 

  . CONTACT & STOMACH INSECTICIDE; ACARICIDE [REF-12, p.289]

  . FOR CONTROLLING CHEWING & SUCKING INSECTS ON CEREALS, COTTON, ORCHARD FRUITS, RICE, VEGETABLES, AND FOREST. FLY, MOSQUITO & COCKROACH RESIDUAL CONTACT SPRAYS FOR FARMS & IN PUBLIC HEALTH PROGRAMS. [REF-7, p.C-136]

14  ***CHEMICAL AND PHYSICAL PROPERTIES ***

14-1 MOLECULAR WEIGHT             : 277.25 [REF-4, p.624]

14-2 BOILING POINT                : 118 DEG C @ 0.05 MM HG [REF-4, p.624]

14-3 DENSITY/SPECIFIC GRAVITY     : 1.32 to 1.34 @ 25 deg C/25 deg C [REF-3, p.373]

14-4 VAPOR PRESSURE               : 18X10-6 MM HG @ 20 DEG C [REF-3, p.373]

14-5 OCTANOL/WATER PARTITION COEFFICIENT:

log Kow= 3.38 [REF-46, p.667]

14-6 SOLUBILITIES: 

  . SOLUBLE IN MOST ORGANIC SOLVENTS; BUT SPARINGLY SOLUBLE IN ALIPHATIC HYDROCARBONS. [REF-98, p.262]

  . Readily soluble in dichloromethane, 2-propanol, toluene, hardly sol in n-hexane. Nearly insol in water. [REF-7, p.C-136]

  . Water @ 20 deg C, 30 mg/l; readily sol in alcohols, esters, ketones, aromatic hydrocarbons, benzene & chlorinated hydrocarbons. [REF-6, p.A199/AUG 87]

14-7 SPECTRAL PROPERTIES: 

  . INDEX OF REFRACTION: 1.5528 @ 25 DEG C/D [REF-3, p.373]

  . MAX ABSORPTION: 269.5 NM (E= 6756) [REF-4, p.624]

  . Intense mass spectral peaks: 109 m/z (100%), 125 m/z (97%), 277 m/z (67%), 260 m/z (42%) [REF-99, p.297]

14-8 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . THERMAL DECOMP @ 100-140 DEG C PRODUCES MIXTURE OF ORGANOPHOSPHORUS POLYMERS [REF-40, p.292]

  . BP: 140-145 Deg C at 0.1 mm Hg [REF-100, p.V13 440]
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  . Toxicology Review: Residue Reviews 63: 1 (1976)

  . Toxicology Review: Meditsinskii Zhurnal Uzbekistana (8): 90 (1973)

  . USEPA; Pesticide Fact sheet No. 142: Fenitrothion EPA/540/FS-88/045 (1988).

15-2 REFERENCES:

           HAZARDOUS SUBSTANCES DATA BANK (HSDB)              

       Produced by : U.S. National Library of Medicine                   

       Provided by : Canadian Centre for Occupational Health and Safety  
  REF- 1:  U.S. Department of Health and Human Services, Public Health Service, Center for Disease Control, National Institute for Occupational Safety Health. Registry ofToxic Effects of Chemical Substances (RTECS). National Library of Medicine's current MEDLARS file. 

  REF- 2:  Kirk-Othmer Encyclopedia of Chemical Technology. 3rd ed., Volumes 1-26. New York, NY: John Wiley and Sons, 1978-1984.  (1981)

  REF- 3:  Worthing, C.R. and S.B. Walker (eds.). The Pesticide Manual - A World Compendium. 8th ed. Thornton Heath, UK: The British Crop Protection Council, 1987. 

  REF- 4:  Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 

  REF- 5:  Farm Chemicals Handbook 1984. Willoughby, Ohio: Meister Publishing Co., 1984. 

  REF- 6:  Hartley, D. and H. Kidd (eds.). The Agrochemicals Handbook. 2nd ed. Lechworth, Herts, England: The Royal Society of Chemistry, 1987. 

  REF- 7:  Farm Chemicals Handbook 1991. Willoughby, OH: Meister, 1991. 

  REF- 8:  United Nations. Treatment and Disposal Methods for Waste Chemicals (IRPTC File). Data Profile Series No. 5. Geneva, Switzerland: United Nations Environmental Programme, Dec. 1985. 

  REF- 9:  Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore: Williams and Wilkins, 1984. 

  REF- 10:  VANDEKAR M; RESIDUE REV 75: 67-80 (1980)

  REF- 11:  Wiklund K et al; Br J Ind Med 46 (11): 809-14 (1989)

  REF- 12:  Spencer, E. Y. Guide to the Chemicals Used in Crop Protection. 7th ed. Publication 1093. Research Institute, Agriculture Canada, Ottawa, Canada: Information Canada, 1982. 

  REF- 13:  TOI K; AIZU TANKI DAIGAKU GAKUHO, SHIZEN KAGAKUHEN 36: 15-24 (1979)

  REF- 14:  DEGRAEVE N ET AL; MUTAT RES 74 (3): 201-2 (1980)

  REF- 15:  TROTTIER B ET AL; TOXICOLOGY 17 (1): 29-38 (1980)

  REF- 16:  OHKAWA H ET AL; BIOCHEM PHARMACOL 29 (20): 2721-7 (1980)

  REF- 17:  U.S. Department of the Interior, Fish and Wildlife Service. Handbook of Toxicity of Pesticides to Wildlife. Resource Publication 153. Washington, DC: U.S. Government Printing Office, 1984. 

  REF- 18:  Breckenridge C et al; Toxicol Appl Pharmacol 62 (1): 32-43 (1982)

  REF- 19:  LeBouffant L; Toxicol Appl Pharmacol 76 (2): 349-55 (1984)

  REF- 20:  DeGraeve N et al; Arch Environ Health 39 (1): 24-6 (1984)

  REF- 21:  Durham HD et al; Toxicol Appl Pharmacol 62 (3): 455-64 (1982)

  REF- 22:  Hiraoka Y et al; Environ Pollut 58 (1): 35-42 (1989)

  REF- 23:  Hastings FL et al; Environ Entomol 18 (2): 245-50 (1989)

  REF- 24:  Rompas RM et al; Bull Jpn Soc Sci Fish 55 (4): 669-73 (1989)

  REF- 25:  Mandal A, Lahiri P; Proc Indian Acad Sci (Anim Sci) 98 (2): 133-7 (1989)

  REF- 26:  Everts JW et al; Environ Pollut 59 (3): 203-25 (1989)

  REF- 27:  Hara M et al; Mutat Res 222 (1): 53-61 (1989)

  REF- 28:  Lehotzky K et al; Neurotoxicol Teratol 11 (3): 321-4 (1989)

  REF- 29:  Ernst WR, Doe KG; Wat Pollut Res J Can 24 (4): 533-68 (1989)

  REF- 30:  Morgan MJ et al; Can J Fish Aquat Sci 47 (9): 1652-4 (1990)

  REF- 31:  Holmes SB, Boag PT; Environ Toxicol Chem 9 (3): 323-34 (1990)

  REF- 32:  Busby DG et al; Arch Environ Contam Toxicol 20 (1): 25-31 (1991)

  REF- 33:  Segal LM, Fedoroff S; Toxicol In Vitro 3 (2): 111-22 (1989)

  REF- 34:  Hiraoka Y et al; Hiroshima J Med Sci 38 (4): 209-12 (1989)

  REF- 35:  Khan MF et al; Bull Environ Contam Toxicol 45 (4): 598-603 (1990)

  REF- 36:  Osicka-Koprowska A et al; Arch Toxicol 61 (1): 76-8 (1987)

  REF- 37:  Morgan, D.P. Recognition and Management of Pesticide Poisonings. EPA 540/9-80-005. Washington, DC: U.S. Government Printing Office, Jan. 1982. 

  REF- 38:  The Chemical Society. Foreign Compound Metabolism in Mammals. Volume 1: A Review of the Literature Published Between 1960 and 1969. London: The Chemical Society, 1970. 

  REF- 39:  Menzie, C. M. Metabolism of Pesticides, An Update. U.S. Department of the Interior, Fish, Wild-life Service, Special Scientific Report - Wildlife No. 184, Washington, DC: U.S. GovernmentPrinting Office, l974. 

  REF- 40:  Menzie, C.M. Metabolism of Pesticides. U.S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Publication 127. Washington, DC: U.S. Government Printing Office, 1969. 

  REF- 41:  Sundaram KMS, Sundaram A; J Environ Sci Health B24 (2): 167-82 (1989)

  REF- 42:  Tsuda T et al; Toxicol Environ Chem 24 (3): 185-90 (1989)

  REF- 43:  Becker JM, Nakatsugawa T; Pestic Biochem Physiol 38 (1): 34-40 (1990)

  REF- 44:  The Royal Society of Chemistry. Foreign Compound Metabolism in Mammals. Volume 6: A Review of the Literature Published during 1978 and 1979. London: The Royal Society of Chemistry, 1981. 

  REF- 45:  Goodwin, B.L. Handbook of Intermediary Metabolism of Aromatic Compounds. New York: Wiley, 1976. 

  REF- 46:  Verschueren, K. Handbook of Environmental Data of Organic Chemicals. 2nd ed. New York, NY: Van Nostrand Reinhold Co., 1983. 

  REF- 47:  Moody RP et al; J Toxicol Environ Health 22 (4): 471-80 (1987)

  REF- 48:  Segal LM, Fedoroff S; Toxicol In Vitro 3 (2): 123-8 (1989)

  REF- 49:  Sultatos LG et al; Toxicol Lett 55 (1): 77-84 (1991)

  REF- 50:  U.S. Department of Interior, Fish and Wildlife Service. Handbook of Acute Toxicity of Chemicals to Fish and Aquatic Invertebrates. Resource Publication No. 137. Washington, DC: U.S. Government PrintingOffice, 1980. 

  REF- 51:  Menzie, C.M. Metabolism of Pesticides, Update II. U.S. Department of the Interior, Fish Wildlife Service, Special Scientific Report - Wildlife No. 2l2.Washington, DC: U.S. Government Printing Office, 1978. 

  REF- 52:  Adhya TK et al; Fate of Pestic Biochem Physiol 16 (1): 14-20 (1981)

  REF- 53:  Adhya TK et al; J Agric Food Chem 29 (1): 90-3 (1981)

  REF- 54:  Kanazawa J; Environ Toxicol Chem 8 (6): 477-84 (1989)

  REF- 55:  (1) Liu D et al; Environ Sci Technol 15: 788-93 (1981) (2) Adhya TK et al; Biol Fertil Soils 4: 36-40 (1987) (3) Aly AO, Badawy MI; Environ Int 7: 373-7 (1982) (4) Mikami N et al; J Pesticide Sci 10: 263-72 (1985) (5) Gan J et al; Chemosphere 21: 589-96 (1990) (6) Maguire RJ, Hale EJ; J Agric Food Chem 28: 372-8 (1980) (7) Singh N et al; J Environ Sci Health B25: 713-28 (1990) (8) Kanazawa J; Environ Toxicol Chem 8: 477-84 (1989) (9) Greenhalgh R et al; J Agric Food Chem 28: 102-5 (1980) (10) Swann RL et al; Res Rev 85: 17-28 (1983)

  REF- 56:  (1) Aly AO, Badawy MI; Environ Int 7: 373-7 (1982) (2) Greenhalgh R et al; J Agric Food Chem 28: 102-5 (1980) (3) Mikami N et al; J Pesticide Sci 10: 263-72 (1985) (4) Brewer DG et al; Chemosphere 3: 91-5 (1974) (5) Gan J et al; Chemosphere 21: 589-96 (1990) (6) Maguire RJ, Hale EJ; J Agric Food Chem 28: 372-8 (1980) (7) Weinberger P et al; Bull Environ Contam Toxicol 28: 484-9 (1982) (8) MacRae IC; Rev Environ Contam Toxicol 109: 1-87 (1989)

  REF- 57:  (1) Maguire RJ, Hale EJ; J Agric Food Chem 28: 372-8 (1980) (2) Singh N et al; J Environ Sci Health B25: 713-28 (1990) (3) Kanazawa J; Environ Toxicol Chem 8: 477-84 (1989) (4) Eidt DC et al; Arch Environ Contam Toxicol 13: 43-52 (1984) (5) Fisher SW; Ecotoxicol Environ Safety 10: 53-62 (1985) (6) Holmes SB et al; Bull Environ Contam Toxicol 33: 468-75 (1984) (7) Kanazawa J; Pestic Sci 12: 417-24 (1981)

  REF- 58:  (1) Atkinson R; Environ Toxicol Chem 7: 435-42 (1988) (2) Atkinson R; Chem Rev 85: 69-201 (1985) (3) Addison JB; Bull Environ Contam Toxicol 27: 250-5 (1981) (4) Brewer DG et al; Chemosphere 3: 91-5 (1974)

  REF- 59:  (1) Liu D et al; Environ Sci Technol 15: 788-93 (1981) (2) Adhya TK et al; Biol Fertil Soils 4: 36-40 (1987)

  REF- 60:  (1) Schoen SR, Winterlin WL; J Environ Sci Health B22: 347-7 (1987)

  REF- 61:  (1) Maguire RJ, Hale EJ; J Agric Food Chem 28: 372-8 (1980) (2) Weinberger P et al; Bull Environ Contam Toxicol 28: 484-9 (1982) (3) MacRae IC; Rev Environ Contam Toxicol 109: 1-87 (1989)

  REF- 62:  Addison JB; Bull Environ Contam Toxicol 27 (2): 250-5 (1981)

  REF- 63:  (1) Aly AO, Badawy MI; Environ Int 7: 373-7 (1982) (2) Greenhalgh R et al; J Agric Food Chem 28: 102-5 (1980) (3) Mikami N et al; J Pesticide Sci 10: 263-72 (1985)

  REF- 64:  (1) Mikami N et al; J Pesticide Sci 10: 263-72 (1985) (2) Brewer DG et al; Chemosphere 3: 91-5 (1974) (3) Gan J et al; Chemosphere 21: 589-96 (1990) (4) Zepp RG, Schlotzhauer PF; Environ Sci Technol 17: 462-6 (1983) (5) Atkinson R; Environ Toxicol Chem 7: 435-42 (1988) (6) Atkinson R; Chem Rev 85: 69-201 (1985) (7) Addison JB; Bull Environ Contam Toxicol 27: 250-5 (1981)

  REF- 65:  Edit DC et al; Arch Environ Contam Toxicol 13 (1): 43-52 (1984)

  REF- 66:  (1) Fisher SW; Ecotoxicol Environ Safety 10: 53-62 (1985) (2) Holmes SB et al; Bull Environ Contam Toxicol 33: 468-75 (1984) (3) Kanazawa J; Pestic Sci 12: 417-24 (1981) (4) Hawker DW, Connell DW; Ecotoxicol Environ Safety 11: 184-97 (1986)

  REF- 67:  (1) Singh N et al; J Environ Sci Health B25: 713-28 (1990) (2) Kanazawa J; Environ Toxicol Chem 8: 477-84 (1989) (3) Eidt DC et al; Arch Environ Contam Toxicol 13: 43-52 (1984) (4) Swann RL et al; Res Rev 85: 17-28 (1983)

  REF- 68:  (1) Maguire RJ, Hale EJ; J Agric Food Chem 28: 372-78 (1980) (2) Metcalfe CD et al; Chemosphere 9: 151-55 (1980) (3) Lyman WJ et al; Handbook of Chemical Property Estimation Methods NY: McGraw-Hill pp. 15-21 (1982) (4) Mackay D, Shiu WY; J Phys Chem Ref Data 19: 1175-99 (1981)

  REF- 69:  (1) Worthing CR; The Pesticide Manual, 8th ed. The Lavenham Press Ltd. Lavenham, Suffolk (1987)

  REF- 70:  (1) LeBel GL et al; J Assoc Off Anal Chem 62: 241-9 (1979)

  REF- 71:  (1) Carrasco JM et al; J Assoc Off Anal Chem 70: 752-3 (1987) (2) Kreuger J, Brink N; Vaextskyddsrapp Jordbruk 49: 50-61 (1988) (3) Glooschenko WA et al; Pestic Monit J 10: 61-7 (1976)

  REF- 72:  (1) Pearce PA et al; Bull Environ Contam Toxicol 23: 503-8 (1979)

  REF- 73:  (1) Sundaram KMS; J Environ Sci Health B22: 413-38 (1987) (2) Capel PD et al; Environ Sci Technol 22: 992-7 (1988)

  REF- 74:  (1) Eidt DC et al; Arch Environ Contam Toxicol 13: 43-52 (1984) (2) Glooschenko WA et al; Pestic Monit J 10: 61-7 (1976) (3) Sundaram KMS; J Environ Sci Health B22: 413-38 (1987)

  REF- 75:  (1) Sundaram KMS; J Environ Sci Health B22: 413-38 (1987)

  REF- 76:  (1) Yess NJ et al; J Assoc Off Anal Chem 74: 265-72 (1991a) (2) Yess NJ et al; J Assoc Off Anal Chem 74: 273-80 (1991b) (3) Gunderson EL; J Assoc Off Anal Chem 71: 1200-9 (1988) (4) Duggan RE et al; Pesticide Residue Levels in Foods in the United States from July 1, 1969 to June 30, 1976, Food and Drug Administration, Division of Chem Tech, Washington, DC (1983) (5) Podrebarac DS; J Assoc Off Anal Chem 67: 166-75 (1984) (6) FDA; Residues in Foods-1988, Food and Drug Administration, Washington, DC (1989) (7) Andersen KS; Pesticide Residues in Danish Foods (1978-79), Statens Levnedsmiddelinst 54: 1-75 (1981)

  REF- 77:  (1) Sundaram KMS; J Environ Sci Health B22: 413-38 (1987) (2) LaPierre LE; Bull Environ Contam Toxicol 35: 471-5 (1985) (3) Sundaram KMS; J Environ Sci Health B25: 643-63 (1990)

  REF- 78:  (1) Wright CG et al; Bull Environ Contam Toxicol 26: 548-53 (1981) (2) Wan H; Bull Environ Contam Toxicol 459-62 (1990)

  REF- 79:  (1) Wright CG et al; Bull Environ Contam Toxicol 26: 548-53 (1981) (2) Wan H; Bull Environ Contam Toxicol 45: 459-62 (1990)

  REF- 80:  (1) Gunderson EL; J Assoc Off Anal Chem 71: 1200-9 (1988) (2) FDA; Residues in Foods-1988, Food & Drug Administration, Washington, DC (1989)

  REF- 81:  Nat'l Research Council Canada; Fenitrothion: The Effects of its Use on Environmental Quality and its Chemistry (1975) NRCC No. 14104
  REF- 82:  FAO/WHO; Pesticide Residues in Food - 1989. Evaluations Part 1 - Residues p.351 Plant & Prod Protect Paper 100 (1989) FAO/WHO ADI: 0.005 mg/kg [QR]

  REF- 83:  40 CFR 185.2200 (7/1/91)

  REF- 84:  49 CFR 171.2 (7/1/96)

  REF- 85:  IMDG; International Maritime Dangerous Goods Code; International Maritime Organization (1988)

  REF- 86:  USEPA; Report on the Status of Chemicals in the Special Review Program and Registration Standards in the Reregisteration Program  (1989)

  REF- 87:  USEPA/OPP; Report on the Status of Chemicals in the Special Review Program, Registration Standards Program, Data Call-In Program, and Other Registration Activities (1988) EPA 540/09-89-037
  REF- 88:  FERREIRA JR, SILVA FERNANDES AM; J ASSOC OFF ANAL CHEM 63 (3): 517-22 (1980)

  REF- 89:  Bhaskar SU; Talanta 29 (2): 133-6 (1982)

  REF- 90:  Boshoff PR; J Chromatgr Sci 19 (5): 238-44 (1981)

  REF- 91:  Cassista A, Mallet VN; Chromatographia 18 (6): 305-8 (1984)

  REF- 92:  Desmarchelier JM; J Environ Sci Health B B16 (4): 419-26 (1981)

  REF- 93:  Hinckley DA, Bidleman TF; Environ Sci Technol 23 (8): 995-1000 (1989)

  REF- 94:  USEPA/OST; List of Lists: A Catolog of Analytes and Methods (1991) OST Pub 21W-4005
  REF- 95:  USEPA/OST; List of Lists: A Catalog of Analytes and Methods (1991) OST Pub 21W-4005
  REF- 96:  Association of Official Analytical Chemists. Official Methods of Analysis. 15th ed. and Supplements. Washington, DC: Association of Analytical Chemists, 1990 

  REF- 97:  Greenhalgh R et al; J Agric Food Chem 31 (4): 710-3 (1983)

  REF- 98:  Worthing, C. R. (ed.). Pesticide Manual. 6th ed. Worcestershire, England: British Crop Protection Council, l979. 

  REF- 99:  Hites, R.A. Handbook of Mass Spectra of Environmental Contaminants. Boca Raton, FL: CRC Press Inc., 1985. 

  REF- 100:  Worthing, C. R. (ed.). Pesticide Manual. 6th ed. Worcestershire, England: British Crop Protection Council, l979.  (1981)

***  END OF RECORD  ***
PAGE  
39
NIP OUT:  198      Date:  1/11/2003      Pass File: D:\NIP-Y.I.\CHLORDANE.fenitrothion.doc.

